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Chapter  One 

Basic  concepts  in  the  atomic  structure  of  matter 


Ql:  How  was  the  concept  of  atomic  construction  developed? 

A)  The  concept  of  atomic  constmction  has  heen  developed  across 

three  models  in  chronological  order 

1.  Dalton  Model  2.  Thomsen's  model  3.  Rutherford  Model 

(JuJjjjjH  ^  ^  ^  jLAJ  ^ 

,3  (jjJiAJJ  ,2  0^1“^  ^  1 

Q2:  Define  the  following  expressions? 

1.  Dalton  model  2.  Thomsen's  model  3.  Rutherford  model 

,3  (jjJbajJ  _jjaj  ,2  (j^lj  .1  ;(Jjj 

1.  The  Dalton  model:  A  model  of  the  Dalton  world  that 
appeared  at  the  beginning  of  the  19th  century  and  depicts 
the  atom  as  a  hard,  indivisible  sphere 

^jjjjaJj  ^)jjjc.  ^juiljll  jj^l  ^l■jJ  J^-^  (j^L  ^bdl  ^ j^jjaJ  jA j  •  jjllj  ^ j ^jaJ 

^^LuiijbU  ДЪ1а  AjLua  0 Aj^  ijlc.  oj Л1 

2.  Thomsen*s  model:  Ву  the  end  of  the  19th  Century 
Thomson  gave  another  perception  of  the  atom,(since  he 
discovered  that  atoms  consist  of  smaller  particles  having 
negative  charge  ,called  electrons)  in  his  opinion,  the  atom  is 
a  positively  charged  sphere  on  which  negatively  charged 
electrons  are  attached  to  balance  the  charge. 
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3™  Class 


(jjulAjJ  ^IslH  ^  jjjdj  jA  I (jj^J^ JJ 

<ii-uall  <JLjJI  djU (3*uajii  AiaujjH  jj»  ej£  (jC-  Sjl^  oj^l  jl  jjjjjaJ 

,<i^uujll  Я1^1х1в  oj^li  lil  Ai^ujjlb  l^jlxJ  (^^lj 

3.  Rutherford  Model:  In  the  early  20th  Century,  and  after  the 
discovery  of  the  proton  (a  positively  charged  particle,  the  mass 
of  which  is  greater  than  that  of  the  electron).  Rutherford 
introduced  his  perceptiohfhatpfotons  are  situated  in  a  tiny  area 
at  the  center  of  the  atom  called  the  nucldu4,ywhich  contains 
most  of  the  mass  of  the  atom,  and  that  the  electrons  circle 
around  the  nucleus. 

jjjjudxll  jjill  (J^ljl  "^jj^j^j  ^lxll  (^ill  ^ijAill  jA j  I"^jj3jij  J-U 

(ol jjll)  ojill  Jajuij  jJXjjja  ^auuJ^  (_gi  0 j^jALa  Cillj jJjjjll  jl  jjj.uaJ  illj 

ojill  4Jj£  -д  (_gJc-  Jj^  j 

Q3:  What  are  the  most  important  points  that  the  world  of 

Rutherford  has  emphasized  in  his  model? 

?4^ijjaj  '^jj^j'^j  ^ljdl  ^  ^  .^1  ^_5^11  Jaliill  ^l  ^_^La\^jjj 

1.  The  protons  are  concentrated  in  smill 
areas  in  the  center  of  the  atom.  This  area  is  called 
the  nucleus 


Electron 


oi(b  ^_guajuiJj  0 jill  Jajuij  0 jJXuua  ^**  'I  •^l  “'-д  o  j^jjaJja  CllljjJj j2l 

ol  jjlL  AaLudjall 

Most  of  the  atom  mass  in  it§^  nucleus 

j.^1  jj  0 jill  a1j£  jv 

3.  The  electrons  revolve  around  the  nucleus  and  most  of  the 
size  of  the  atom  is  vacuum 

^ljS  ojill  LjjIcI  jj£jj  oljjll  (Jja.  Ciiljjjj^VI  JJ"U 

4.  The  number  of  negative  electrons  equals  the  number  of 
positive  protons  so  the  atom  is  equal 

aIjIxIa  ojilli  lil  jaII  ciiUjjjjJI  .i.ic  (jjLuu  aULuiII  ciiUjjj^VI  .^.ic 
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Q4:  Why  did  the  Rutherford  model  of  the  atom  fail? 

(Jjuifl  liLal  ;(jjj 

A:  Because  the  idle  attraction  between 
the  electrons  and  the  nucleus,  the 
movement  of  the  electron  around  the 
nucleus  will  lose  part  of  its  energy 
makes  its  speed  slow  down^^  leading  to  the  electron  approaches 
the  nucleus  and  falfs  and  collapse  of  the  atom  and  this  is  not 
possible  because  the  atom  does  not  collapse. 

otjjll  (J (jjjJ^VI  jli  ol jjllj  Ljlj jjJ^VI  jJJ  t-jjLajill  AjV 

JaijaiJj  ol jjll  (j^  jjjJ^VI  ljI jjfll  ^^1  (jJjj  Lajo  ^  Li'  j'i  4jic.  jjoi  (_1лл^а  AjSlJa  (ja  Ip. 

,  jl^jj  V  ojill  jV  (j^-Ал  j^  1ЛА j  ojill  jL^-iJ J  I.^j3 

Q5:  Define  a  proton. 

^  jjJjj^l  jc-  :(j" 

A:  positively  charged  particle  that  is  much  larger  than  the  mass 
of  electrons. 

,LjljjjjSlVI  'dj^  (jjo  jjii^  j^^  4j1j£  л  w  . и11  (__i^ j^ j 

Q6:  Why  the  Rutherford  model  called  the  planetary  model? 

j£ll  ^ jjjajllj  .jjjSjjj  ^  j J-ej  (Jlc.  ;(jjj 

A:  Because  of  the  movement  of  negative  electrons  very  quickly 
in  different  orbits  around  the  positive  nucleus  as  in  the  case  of  the 
movement  of  planets  around  the  sun 

oljjll  (Jj^  Ailli^  lIiIjIaaj  oj^  <c.  jjjiJ  A-jILoiII  clilj  jjj^VI  a£j^  .'У"' 

(jjdjajjjll  (Jj^  LjJ^I j£ll  A^j^  ЯИа.  La£  jj^jjall 

Q7:  What  is  the  mean  for  the  following  expressions? 

1 .  Pohr  model  2.  Modem  atomic  theory 

Ajjj^JI  ^Jjill  Ajjiajll  ,2  JJJ  .1  :^^l  Jjj-jak-alLa  ;(jj 
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1.  The  Bohr  model  is  a  model  presented  by  Bohr  in  which  he 
suggested  that  negative  electrons  revolve  around  the 
nucleus  at  specific  energy  levels  called  the  number  of  the 
main  quantum.  The  energy  of  the  level  rises  from  the 
nucleus  and  the  electron  can  move  between  energy  levels 
when  it  loses  or  ^jpires  eng^gy.- 


jljOLXi  СДШ  (jl  (J^-<aJj  jJJl  ^JC»  ^ jJjOLAil  ^bLJJU  ^ jJjOLAil 

/  AjLuU^I  jl  Ajl.iSa  .ijc. 

/  2.  Modern  atomic  theory;  the  theory  that  confirmed  the 


presence  of  electronic  cloud  surrounding  the  nucleus,  which 


A^jjjSJVI  AjLiuudll  ^ J^ J  ^^^I  Ajjiajll  J  ;А^Л^1  Ajjill  Ajjlajll 

j'  -^'j  UJJ^'  C5J^  C5^'j  ЯкрЛ 


/ 


Q8:  why  failure  of  the  Bohr  model  in  the  interpret^tion  of 


hydrogen  atom,  the  simplest  atomic  system  because  it  contains 
only  one  proton  and  one  electron,  while  the  rest  contains  more 
than  one  electron  and  more  than  one  proton. 
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3™  Class 


LgjV  ^UaJ  Jajudjl  J  jjAl^l  Sji  L-J^JJ  jjJ  j^J  ^UaJjojl  /^ 

J^l  jx^l*ix\l  l^nj  UaSa  Л^1  J  JJJJ^I J  Л^1  J  (JJ^JJ^  iS 

•UJ^JJ^  t>  J^b  UJJ^'  > 

Exercise  1-1:  Which  one  of  the  followings  has  high  energy 
level? 

A)  First  Energy  Level  В)  Second  Energy  Level 

C)  Third  energy  level  D)  Eourth  energy  level. 

1-1 

AjsUa  vj  ‘  J ' J^'  ‘  ^l'  (.^1 J^^^ 

.(J j'^^  AilJail  (_^_jlLiaLe  .) 

.^_gjljll  (_д^аШ^11  AiUall  ^ jluix  .2 
^UUUll  (_gjui^jll  AiUall  (_^ jluui  3 

,^1  jil  ^_gjjj^jil  AiUail  (_^ jluba  ,4 

Exercise  2-1:  What  is  the  electron  cloud? 

jjj£iVI  AjI^ujJI  ^j^ia  La  •  2-1  UtJJ^ 

A:  The  electronic  cloud:  the  space  around  the  atom  where  the 
electron  is  likely  to  exist. 

(jjjj£iVI  j  ojJiU  Jajauail  ^l  jill  jja  ;4Ujjj£iVI  AjLaujJl 


Q9:  What  are  the  most  important  hypotheses  of  modern 
atomic  theory? 

Ajjiil  Ajjiajil  UjLiUaja  Jjjj  ^l  ;  jj 

1 .  The  atom  consists  of  a  central  nucleus  surrounded  by  electrons 
with  different  energy  levels 

2.  The  electrons  revolve  around  the  nucleus  at  distances  far  from 
the  energy  levels,  characterized  by  numbers  that  are  not  equal  to 
zero  and  denoted  by  the  symbol  n 


3™  Class 


Lgj  SI .  1 

Ailia  CljljjiabO  U-jlj-b  Cljljj^)j£iVI 
CllliljaLA  Sl jjII  (J CIjIj jJjSiVI  .2 

Lgjb  jHoJ  cAiUall  CllljjlLabo  ^  Lgic- 
LgJ  jAjjj  jij^  jUjL5  V  ^  ^l^l 

n  >  Jb 

The  main  energy  levels  are  expressed 
by  the  numher  of  the  main  quantity, 
denoted  by  the  symbol  n  and  taking  the 
correct  values  (1,  2,  3,  4,  5,  6,1, . )  where  n  0 

The  higher  the  value  of  n,  the  greater  the  distance  from  the 
nucleus  and  the  greater  the  energy,  the  closer  the  nucleus  is  n  =  1 
and  the  lower  the  energy  levels,  while  the  n  =  7  is  the  fgrthest 
from  the  nucleus  and  the  most  energy  and  the  electron  isTess 
cbrrelated  to  the  nucleus  Easy  to  lose. 

jb jjj  Sl jjll  jc.  jit  4iljjdJI  Llijl£  (  n  )  C-ijl£  U£j 

(  4iUa  diljjlLjdJl  (Jal  j)j£jj  n=l  jA  oljjll  Jl  LJjiVI  (_^jJjjia1I  jj^  lil  t  AjiUa 

(Jal  (jjjj^VI  cjj^j  ^Ua  jii^VI  (jj^j  ol jjll  ijc-  ijuVI  n=7  L$ jU-UI  Udj^ 

,4jlli3  ‘ "  Lax  oI  jjlU  UaLgjl 


'Ч 


(Л 

(D 

u 

u 

c 


6  =  n 
5  =  n 

4  =  n 

3  =  n 

2  =  n 

1  =  n 
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Secondary  energy  levels:  The  main  energy  levels  (К,  L,  М,  N, 
and  ...)  have  secondary  energy  levels  marked  by  the  letters  s,  p, 
d,f. 


These  levels  differ  in  terms  of  shape  and  the  number  of  electrons 
they  contain,  as  Orbital  (s)  has  a  spherical  shape,  and  the 
secondary  level  (p)  has  three  orbitals  and  each  Orbital  is 
composed  of  two  equal  lobes  distributed  in  the  space  in  three 
orthogonal  directions  (Pz,  P  and  Px)  The  levels  f  and  d  are  more 
complex. 

N  j  М  j  L  j  К  )  AiUall  djbjiube  jiaj  'ijjjljH  <aUa]l  iJliljjiube 
.  s  ,  p  ,  d  ,f  ^-jjj^U  4J  J^jj  ijjjlj  AaUa  lijUjiui^  (. . .  j 

jt  Igjjiaj  ^_gjH  lijU jjj^Vt  j  jj»  UjUjiuuUI  о^д  <-  j 

(J£j  CjVU^jjI  Uj!>U  (p)  j jjUll  ^ jiuiUI  Lal  (^jj^  (J^juj  U  (s)  JU^jjI 
jojJ  йЛлЬил  еЛ1д1лЛ|  Uj^Uj  ^ljill  Яс.  jjj  jjjfll^ia  jJjy^S  jx  jj£-a  jUjJjjl 
j^l  Я^| ja  JllUI  (d  j  f  )  jbjbUI  Ul(  Px  j  Py  j  Pz  )  j^ jlU 
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The  main  епегбу  levels  ccntaln  seccndarv 
enerfiv  leveK  cf  afiencles 

^jj^J  AiUa  iJllbjluba  ^_gic-  AjbjjUjll  AiUall  iJllUjluba 


Value  n 

*Г  •* 

П 

Number  of  the  prime 

Secondary  Levels 

AjjjU]|  CjUjlLuija]| 

1 

К 

s 

1  2  1 

L  1 

S,p  1 

~  3 

М 

s,p,d 

4  ^ 

N 

s,p,d,f 

4-  Orbital  :  is  a  space  that  contains  only  one  electron  or  two 
electrons  and  is  symbolized  by  the  symbol 

^j^jjj£]|  j|  .1^1  j  ^jjj^l  ^_gic.  ^jl^j  IcJUjJJjVI 

>jlb 

Exercise  1-3: 

A. What  is  the  number  of  orbital  in  the  first  and  third 
primary  energy  level? 

B.  What  is  the  Number  of  Electrons  of  second  and  third 
primary  energy  levels? 

3-1 

?UUU]I J  (JjVI  (_gJuUJj]|  4iUa]|  ^ jluba  jji  (J£  ^  dlVUjJJjVI  Uj  - 
?Uj]U]|j  t^U]l  ^_gjjUJj]|  4iUa]|  ^ jJuiA  j-a  (J£  ^  UjUjjj^VI  ^.ic.  La  - 

Solution: 

A  -  The  first  level  of  energy  contains  one  Orbital  and  the  third 
main  level  of  energy  contains  9  Orbitals. 

В-  The  second  main  energy  level  contains  8  electrons  and  the 
third  main  energy  level  contains  18  electrons. 
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AiLLll  ^  ^jiatAll  -1^1  J  (Jlj^jjl  AiUall  (JjJjoIaII  (Jj1"\J  -  I 

.  9 

1  8  UjIIUI  jll  AiUall  (J jJjLiUi  UJ J^)  8  AiUall  (J jJjaix  (J -Ц-^ 

•UJJ^) 

QIO:  Why  is  there  no  antagonism  between  the  electrons  in 
the  single  orbital? 

jlj jjj^VI  jsljj  V  liLJ  ;(j»i 

Because  each  electrohlslwisteSraround  itXaxis  at  the  same  time 
as  it  is  around  the  nucleus.  When  two  electrons 
intersect  in  one  orbital,  one  is  twisted  around  its  axi^ 
toward  nhe  clock  and  the  other  is  opposite  the 
clockwise  rotation. 


Ш  Ш 


tol  jill  cJj^  AjS  JJ>^  diSjll  (jjj^  0  jj*\  «ft  (Jj^  j'^  ij^jj 

i_jj^  oL^Ij  ojja^  (J j^  ^ LaAA^I  jli  A^lj  (jLj^jjl  jjjjj£]|  ^lj-^jl  .ij*-3 

jLVI  ^JJJ  LaA^^I  (^l  4£.Lui1I  LJjic.  jljj3  JJ^C.  jLVIj  4£.LuJ| 

Electron  Configuration: 

^^jjj^VI  4^j:ill 

The  principle  of  Offbau:  is  that  "secondary  energy  levels  are 
filled  with  electrons  according  to  their  energy  level,  from  the 
lowest  to  the  highest" 

(JjuAuiJ  » Ujljjjj^iyb  bLaJ  Ajjjl^l  Ailiall  UjLjjIuuj  jl))  J^ajj  ;  jL^jl  1 

.((  ^VI  Jl  IL jVI/ jja  l^liUa 

Reduce  some  points  Duties: 

1 .  The  atomic  nuihber  of  the  element  is  the  ntimber  of  atoms  of 
the  atom  element. 

2.  One  Orbital  not  accommodate  more  than  two  electrons. 

3.  Hund's  rule 

4.  The  lower  secondary  envelope  fills  energy  first  with  electrons, 
then  the  higher  energy,  and  so  on. 

Is  2s  2p  3s  Зр  4s  3d  4p  5s  4d  5p  6s  4f . 
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^ijbLLall  j  jA  j.  ^Wll  ^  jlll  J.^1  ,  \ 

^^j^jjj^l  jx  .1^1  jil  JllmjjVl  V  ,2 

Jij jA  S^li  3 

.Ij^Aj  ^VI  ^  iCjUjjj^Vb  Vjl  Ш,  ^Л!  jjlilll  cJiiUil  bUj  .4 


From  the  following  figure,  we  observe  how  electrons  are 
distributed  according  to  the  main  and  secondary  energy  levels 

4jjjlj]l j  Ajjjj^j]!  4iUa]l  dlljjluba  ‘ CLlljjjJ^yi  ^  jjj  Aja^  Jaaijlj  (JSjj]!  j-aj 

Hund*s  rule:  "  that  no  two  electrons  are  doubly  occupied  in  the 
sub  shell  (secondary  level)  unless  its  orbitals  are  singly  filled. 

^jjUil  AiUall  (J jJjjdjO  ^  Jjj^il  jjjl  j  V))  (.jic-  (jjajjj  ;  jjjA  Sjc-la 

.((Vjl  I jljS  AjVIUiJJjI  (JijuJ  jl  jxj  VI 

Examplel-1:  Write  the  electron  connguration  for  the 
following  suhshells.  j  d"*  j  f*  j  p'*  j  j  f“  j  p^ 

Solution: 


d^ 


u 

u 

1 

1 

1 
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Example2-1:  Write  the  electron  connguration  of  the  following 
items:  ^Ве  ,  sLi ,  гНе  ,  iH 

L;Jj£1  ;2 

Solution: 

iH  Is^ 

2Не  Is^ 

3Li  Is^  2s^ 

4Ве  1  s^  2  s^ 

Example  3-1:  Write  the  electron  configuration  and  order  of 
electrons  in  the  primary  energy  level  for  each  of  the  following 
elements:  15P  ,  13AI ,  i^Mg  ,  loNe  ,  gO 

(JjIuiaH  ^  diU jjj^VI  i-jjjjj  jJJj  ^jjJ^VI  i-jjjjjll  cjj^l  ;3  cJl^ 

iLuVI  J‘  '*!'  (j-a  ЯзУа 

Solution: 


element 

the  electron  configuration 

level  primarv  energv 

sO 

IS^  2S2  2P4 

2S2  2P4 

loNe 

IS^  2S2  2P^ 

2S2  2Рб 

12  Mg 

IS^  2S2  2Рб  3S2 

3S2 

1зА1 

IS^  2S2  2Р6  SS^SPi 

ss^spi 

15  P 

IS^  2S2  2P^3S2  3p3 

SS^SP^ 

Exercise5-l:Write  electron  conHguration  for  the  following 
element.  is  Ar  j  Si  м  j  9F 


13 


energv 


Solution: 

9F  Is^  2s2 


2p- 


u  u 

U 

u 

1 

14  Si  Is^  2s" 

2p‘ 

3s"  3p2 

u  u 

u 

u 

u 

u 

1 

1 

isAr  Is^  2s^ 

2p‘ 

3s^ 

3p‘ 

U  U 

u 

u 

u 

u 

u 

u 

u 

Example  4-1  s  Write  the  electron  configuration  of  sodium  atom 
iiNa  than,  indicate  the  gradual  energy  according  to  the  primary 
energy  levels. 


Solution: 

11  Na  Is^  2s^ 

2p« 

3si 

3si 


2s2 


2  P® 


U 

u 

u 

лг 

IS^ 


Example  5-1:  Write  the  electron  configuration  of  chlorine  17CI 
then  indicate  the  order  of  secondary  energy  levels  from  lowest  to 
the  highest. 


14 


Energy 


Solution: 

С1  Is^  2s^  2p^  3s^  Зр^ 


17 


3P= 


u 

л 

V 

1 

3S^ 

} 

U 

2P 

6 

u 

u 

u 

2S^ 


u 


IS" 


U 


Exercise  6-1:  Write  the  electron  configuration  for  the  following 
atoms  than  indicate  the  gradual  energy  according  to  the  primary 
energy  levels.  15P  ,  sLi 


Solution: 


3Li 


Is^  2s‘ 


Й 

И 


2si 


Is^ 


/ 

/ 

1 
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15. 


Is^  2s2  2^^  3s2  ЗрЗ 


bX) 

<D 

Й 

W 


3s2 

2s 

Is^ 


Зр^ 

2p® 


1 

1 

1 

u 

u 

u 

Exercise7-1:  Write  the  electron  configuration  for  the  following 
atoms  then  indicate  the  gradual  energy  according  to  the  primary 
energy  levels  .  13AI  ,  gO 

Solution: 

sO  Is"  2s2  2p4 


W) 

Й 

W 


28^  2p^ 

Is^ 


U 


13AI 


Is^  2s2  ^p*^  3s2  3р1 


>> 

W) 

u 

<D 

Й 

W 


3$2  Зр^ 


2s22p6 


is^ 


/ 

/ 

/ 

/ 

u 


u 
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Example  6-1:  State  the  number  of  electrons  in  each  primary 
energy  level  around  the  nucleus  iiMg  ,  loNe  ,  5B 

Solution: 
sB  2£ _ ^ 

First  primary  level  n=l  contains  2  electrons. 

Second  Primary  lev^l  n=2  contains  3  electrons. 

2  n=l  JjVi 

jjjj^l  3  jbj  n=2  (^l^l  cs^ jl'  L$ ji^' 

loNe  2s^  2p^ 

First  primary  level  n=l  contains  2  electrons. 

Second  Primary  level  n=2  contains  8  electrons 

i  ujj^'  2  is^  c5j^  n=l  Jj'^'  c^jl' 

jjjj^l  8  i^ jbj  n=2  (^l^l  cs^ jl'  iS jIuiaI' 

i2Mg  2s^  2p^  3s^ 

First  primary  level  n=l  contains  2  electrons. 

Second  Primary  level  n=2  contains  8  electrons 
Third  primary  level  n=3  contains  2  electrons. 

jjjj£]'  2  iJ^  n=l  Jj'^l  ij^J\  (Jji^' 
jjjj^'  8  i^ jbj  n=2  cs^ jl'  iS ji^' 
UJJ^'  2  is^  lsj^  n=3  i_s^ jl'  (jjl^l 
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Class 


Exercise8-1  :State  the  number  of  electrons  in  each  primary 
energy  level  around  the  nucleus  iHe  ,  7N 

Solution: 

tN  Is^  2s^  2p^ 

First  primary  level  n=l  contains  2  electrons. 

Second  Primary  level  n=2  contains  5  electrbns 

2  JjVI  jll  (JjIulaII 

2Не  Is^ 

First  primary  level  n=l  contains  2  electrons 

jjjj^j  2  JjVI  jll  (JjIuiaII 

Lewis  Order  (Lewis  symbol)  (( c^jl  >j ))  j-tJjI 

Lewis’s  symbol  depends  of  the  number  of  electrons  on  the  l^st 
shell  (external  energy  level)  which  is  called  valence  shell. 
El^ettons  of  the  outer  shell  of  the  atom  are  ordered  in  a  symbolic 
way  called  Lewis  symbol,  as  follows: 


Lewis  Periodic  Tabie  Showing  Outer  Shell  (Valence)  Electrons 


1 

2 

3 

4 

5 

6 

7 

CO 

н* 

•Не^ 

• 

• 

• 

•  • 

•  • 

Li* 

•Ве* 

•в- 

•€• 

• 

•N^ 

•o^ 

:ғ^ 

:Ne: 

• 

• 

• 

•  • 

•  • 

Na* 

•Mg* 

•Al^ 

•Si’ 

• 

•?• 

•s  • 

:ch 

:аг: 

• 

m 

• 

•  • 

•  • 

К* 

•Ca^ 

•Ga^ 

•Ge’ 

m 

•As  • 

•  • 

•  Se^ 

•  • 

:вг^ 

:кг: 

•  • 

• 

• 

• 

•  • 

•  • 

Rb* 

•Sr^ 

•In» 

•Sn^ 

• 

•Sb^ 

•Те^ 

:*!*• 

:xe: 

Cs* 

•Ва^ 

(^  (j^ji  >j 
CIjIj 

>J  Sr^J  J^'^'  C^J^' 

(JIaj  t  tt'  -N.  -n  ^  jL^ixil 
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Example  7-1  :  Write  Lewis  symbol  of  the  following  element. 


nMg  ,  loNe  ,  5B  ,  iH 

Solution:  То  write  the  Lewis  symbol,  you  must  write  the  electron 
configuration  for  each  agency  element: 


element 

electromconfiguration 

N.  of  electrons  at 

the  last  main  level 

Lewis  symbol 

iH 

isi 

1 

н. 

sB 

IS^  25^  2P^ 

3 

•  В« 

• 

loNe 

IS^  2S^  2P^ 

8 

•  • 

:  Ne : 

•  • 

12Mg 

1S2  252  2рб  3S2 

2 

•  Mg« 

Exercise9-1:  Write  Lewis  symbol  for  the  followingi^oCa,  igAr, 
13AI 


Solution: 

• 

13AI 

Is^ 

2s^  2p^ 

3s2 

3р1 

•  А1 

isAr 

Is^ 

2s^  2p^ 

3s^ 

Зр'^ 

•  Ф 

•  Ar 

Ф 

ф  Ф 

2oCa 

Is^ 

2s^  2p^ 

3s2 

Зр^  4s2 

фСа 
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Example  8-1:  An  atom,  the  electrons  of  which  are  ordered  as 
follows.  Is^  2s^  2p^ 

1 .  What  is  the  total  number  of  electrons  in  this  atom? 

2.  What  is  the  atomic  number? 

II  La 

3.  How  many  levels  of  secondary  energy  level  filled  with 
electrons? 

^  ^diUjjj^yb  00.  jIaaII  AjjjllH  4iUall  djljjJjuiA  J.ic.  La 

4.  What  is  the  number  of  single  electron? 

?4.^jJ jA  Jjill  CjljjjJ^Vt  La 

5.  Write  Lewis  symbol  for  this  atom? 

?ojUt  оЛ^  (.-jj£l 

Solution: 

1- The  number  of  electrons  are  8.  i 

I 

3  (JjLaJ  cllljjJJ^Vl  j.ic- 

2- The  atomic  number  is  8  because  it  equals  to  the  number  of 
eldqtrons. 

'  (_5  jUl  jj*II  (J jbjjJ  CjljjjJ^Vl  .ijC-  AjV  8  L^jLuJ  j*uaj*Il  (_^/)Ul  Jjxll 

3  .The  sbcondary  level  IS  as  well  as  the  secondary  levql  2S  are 
filled  with  electrons.  Level  2P  is  not  filled  so  the^mumber  of 
secondary  levels  filled  with  electrons  is  only  twb. 


IS  2S 


2P 


u 

u 

u 

1 

1 

^  jjjjoAll  Lal  dlljj  JJ^VU  oo  jljOja  23  J^Ull  ^  jjjujjall  UU^j  \  3  jjljll  ^  jjjudAll 
Jaii  JJ^V^  00 ji-ajdl  Ljjljll  dlljjJjudjall  jjc.  lilLl  o jLoa  2P 
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Class 


5.  Lewis  symbol  is 


Ali  AL-Turaihy 
07802542880  -  07822759592 


Chemistry 


ExerciselO-1:  Element,  atomic  number  6:- 
.  Туре  electronic  arranged 

а1  V 

2.  How  many  levels  of  secondary  energy  level  fill 
electrons? 

^dlUjjj^yb  jLa-dl  Ajjjl^l  4iUall  lIiIjjIuu 

3.  What  is  the  number  of  single  electron? 

?  jjjdl  djljjjj^JVI  Ue 

4.  Write  Lewis  symbol  for  this  atom? 

?  ojLil  0  ‘ . 

Solution: 

1.  Is^  2s^  2p^ 

2.  The  number  of  secondary  levels  filled  with  electrons  is  two 
lsand2s 

2s  j  1  s  Laa  jljjl  UjU j jj^Vb  0 jIaaII  AjjjlUl  LjljjjxAA]l  jLc. 

1 .  It  is  noted  that  the  number  of  unpaired  electrons  are  two 
only. 


•  jljjl  A.^jj  jAil  j^  Cjlj jjj^Vl  jjc. 


2.  Lewis  symbol 


4  .It  is  noted  that  the  number  of  unpaired  electrons  are  two  only. 

2P 


jljjl  A^jj  jj  J^l  ejlj JJJ^VI  jjc.  М  'i 


Class 


The  pcriodic  tablc:  The  periodic  table  is  considered  the 

most  important  tool  for  those  who  study  chemistry;  it  is  useful 
in  predicting  and  understanding  properties  of  elements. 

The  order  of  the  elements  is  named  horizontally  called  the 
period  and  the  arrangement  of  the  elements  vertically  called 
group  the  periodic  table  contains  eight  groups  and  seven 
periods. 

лл*]1  ^  ojb  jll  jjoLoil  aA 

(JJjaC.  ji^Uxll  CjUjj j  dlljj^llj  jx^Uadl  i_jUjja 

.iJllljj.^  ^jjjjj  J-ej  jLeii  Cj^Jj.Ul  cJjA^l  c^jiiiJj  oj<a  jiU 

Qll:  why  the  physical  and  chemical  properties  of  the 
elements  in  the  same  group  are  similar 

йЛЛ|1  jll  й  jx  jll  jjb^Uatll  4_jjUaj£J1  j  I_jjU  j^l  j.^!  j^l  AjUjjjj  /  jic. 

A:  Because  it  has  the  same  number  of  electrons  in  the  primary 
level  and  the  last  one  of  these  benefits  in  predicting  and 
understanding  the  properties^Lelements. 

oIaj  j^vi  ^_g.^ji.iJi  <«_ai)ixii  (LjU jjj£ivi  (jA  .j.j3bii  jjjaj  i^i/UjaV  uiijj 

.  jjb^Uxii  j^i  j^  ^  (_$>j^i 
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Class 


Chemistry 


Classification  of  elements  in  the  periodic  table 
lAccording  to  electron  configuration 


Electrons  have  the  most  important  role  in  determining  the 
physical  and  chemical  properties  of  the  element,  especially  the 
electrons  in  the  externah^nergy^ievek  that  we  know  as  the 
valence  electrons,  / 

4_jj1_iaj^1j  j_jjljj^l  j.^l j^l  ^_1аД1  j^VI  jjil  1-^  Cliljjjj^iVl  jl 

L^jxj  Aj^jl^il  AilJall  cjjljjlLube  оЛ j^ jaJI  dlljjjJ^Vl  L-^jj-^^j  jx^jxU 


jal£jll  clilj jjj^b 


/ 


Thp  elements  in  the  periodic  table  are  divided  into  four  groups 


s  ,  p  ,  )  ^>jjj^Vl 


(d,f 


1.  (block  S):  Which  are 
located  in  the  left  parf  of  the 
classification  of  elements  in 
the  periodic  table  and  ends 
the  electrpnic  arrangement 
of  its  elements  at  the 


secondary  level  S  aiid  includes  the  first  and  second  groups. 
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2.  (Block  P):  These  elements  are  located  in  the  right  part  of 
the  classification  of  elements  in  the  periodic  table,  whieh  ends 
in  the  electronic  order  at  the  seeondary  level  P  and  inelude 
the  groups  (third,  fourth,  fifth,  sixth,  seventh  and  eighth). 

(  p  liljL )  P  — 

jj-^aljadl  t.  Jjjjaljadl  (_^J 

Ajutjltj  4^1211)  J-a  jlt  JajjJ j  P  ^^jjlj]l  (J jIuiaIIj  ^ jjJ^Vt  '  C,  'f'j"'  V  J 

^(AjAljllj  AajLuJIj  AujjjLuJlj  AjaaL^Ij 

Nctes 

*  The  elements  of  the  eighth  group  are  referred  to  as(zero  or 
group  of  noble  elements  where  the  secondary  levels  s,  p  af^  filled 
with  electrons.  \ 


*/The  elements  that  are  partially  filled  with  eleetrons  are  ealldd 
in  the  subclasses  s,  p  as  well  as  the  group  of  noble  elements  in 
the  represented  elements. 

*The  elements  of  the  first  group  are  ealled  alkaline  metals  and 
the  second  group  elements  are  alkaline  dust  particles  and  the 
se\(^th  group  elements  are  halogens. 

Cjljjjj^Vb  jJjljAA  s  ,p  U:3:}jj]^l  jAJjJxAAll  jj£j 

S  ^jjjljll  kaic-VI  ciiLjjjj^iyb  iJj^  kjllAA  jj^  ^^1  jA^lj*JI  ^_5-<iuij  • 

aJjaaII  ju^ijxiij  AijJi  ju^ijxii  ojA  j  <-^ii j  ^p 
Auijii  ojAjii  ju^ijc. j  Ajjiaii  cji jiaiij  (^gJjVi  ojA jii  j*^ijc.  (jiiaj  • 

jiL^ij  AxjLuiii  ojAjii  jjuaijc.j  jjji^i  jjjjVi  dii  jiij 

3.  block  -D  Elements:  are  metal  elements  located  in  the  center 
of  the  periodic  table  and  the  electronic  order  ends  with  secondary 
levels  s,  d  and  is  called  transition  elements. 


24 


3™  Class 


J -Jajoj J  ^  Ajjla  jj^Uc^  ^  (il jL  )  d  —  Jj^Uc^ 

>^U*ib  t3^j  s  ,  d  OHjj^'  й:«>^^Ь  is^J 

4.  Block  f  :  These  elements  are  grouped  at  the  bottom  of  the 
periodic  table  and  their  electronic  order  ends  at  the  secondary 
level  f.  They  are  called  intemal  transition  elements  and  consist 
of  14  groups  and  belong  to  the  sixth  and  seventh  sessions. 

jjJt  (Jj^^l  (Jiuil  A*-a^Jia]I  jjk^Lixil  J  I  (  f  ‘^jh  ^  f  —  '  jA^ljc-  _4- 

Ajiiuvi  >^Uxib  (jiiajj  f  t/jj'^i  (^^jioiAiu  ^jjj^vi  Lg^ jj 

^jjtjLuiil j  4_ui.iLuill  jjjjj^ll  ^^1  ^^-ajjj j  SjAj  t4  ~  ‘  j  j_ii^l^l 

Finding  :-  ”period  and  group  number” 


of  any  element  in  group  A 


Td  find  number  of  period  and  group  for  group  A,  the  followihg 

steps  \ 

/  \ 

/  I 

1- Write  the  electron  configuration  of  the  element.  / 

2- The  number  of  the  period  is  the  highest  number  of  the  n,  with 
which  the  electron  configuration  of  the  element  ends. 

3.  The  number  of  electrons  in  the  electron  configuration 
represents  the  number  of  the  group. 

4.  If  the  electron  configuration  of  the  element  ends  at  the 
secondary  levels  s,  p  the  electrons  are  combined  to  the  two  levels 
and  this  represents  the  total  number  of  the  group. 
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й^)л^1  Я1^^*-й  4iJ^)]a 

lIjI jl-»'^  1'  A  Я r-- j^-v  ^\1  ^jj^Lic.  L><i  ^V-  o^jaIIj  Sj-ejll  4i^)SLj<il 

:4jUll 

_ ^jjj^Vl  (-j^jjll  i_jj£j  \ 

jjj^ll  ^J  Jl<ij  n  -J  Я-<»^  t^lc-l.^ 

ojxjll  ^j  (Jlaj  j^Vl  ^_g^jLiJl  c_a^liJl  diljjjj^lVl  .ijc._3 

cjUjjj^Vl  s  ,  p  оуА^Ь  >^\*.\\  ^^jjj^Vl  jll  <_^1 1  Л.4 

jjA jll  ^J  ^j-a^.-all  1  (JlaJj  jjJj'uj^aW 

Example  9-1:  What  are  the  period  and  group  for  the  following 
elements:  19K  ‘  loNe  ‘  17CI 

:4j]Vl  jx^Lisdl  jx  (J£  l-g.^  ^SJ  ^jJl  ojAjll j  ojjjll  \-л  ;  tO  (J\-b 

Solution: 

gO  1  2s^  2p^  group  (6)  /  2nd  period 

The  last  main  level  is  level  (2).  Thus,  the  period  is  the  second 
period.  The  last  secondary  level  (p)  contains  (4)  electrons. 
(2)electrons  are  added  before  saturation  and  the  total  number  is: 
2  +  4  =  6  (group  six  )  Oxygen  is  in  the  second  period  in  group 
(6)  in  the  periodic  table. 

2pj  2s  Jb+jj'^'  Ь®\  ‘  ^UIjII  ^  ^jj-^  jb  bil  2  cpLjl'  jA  (.s^+jJj  (jjl^  j^l 

.Я-uijLjll  ^  Ajjjj  jli  lil  ((  6  =  2  +  4  ))  cjLjjjj^l  6 


17CI 


Is^  2s^  2рб  3s^  Зр- 


The  last  main  level  is  level  (3).  Thus,  its  period  is  the  third  period. 
Its  last  secondary  level  (p)  contains  (5)  electrons  in  addition  to 
(2)  electrons  from  the  underlying  level  (3s).  The  total  number  is 


26 


Ali  AL-Turaihy 
07802542880  -  07822759592 


Chemistry 


Class 


(7).  Chlorine  belongs  to  group  seven  of  the  periodic  table.  Thus, 
chlorine  is  in  the  third  period  of  group  (7)  of  the  periodic  table. 


jli  Ш  ((  7=2+5  ))  7  3pj  3s 


loNe  Is^  2s^  2p^ 


The  last  main  level  is  level  (2)  so  its  2nd  period  The  last 
secondary  level  (p)  contains  (6)  electrons  in  addition  to  (2) 
electrons  from  the  underlying  level  (2s).  The  totaf  number  is  (8). 
Thus,  its  group  is  the  eighth.  Accordingly,  neon  belongs  to  the 
second  period  in  the  (zero)  group  or  (VIIIA)  group\of  the 
periodic  table.  \ 

2pj  2s  bet  ^  ^jj-^  2  Ls^+Hj  j^' 

.Яал1л]|  ^  ajjx j  jli  lil  ((  8  =  2+6  ))  ejUjjj^l  8  cflc- 


19K  Is^  2s2  2рб  3s2  Зр^  ^ 


The  laSt  main  level  is  level  (4)  and  itsl  period  is  the  fourth.  The 


first.  Basdd  on  this,  potassium  belongs  to  the  fourth  period  in  the 
first  group  in  the  periodic  table. 
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ExamplelO-1:  What  is  the  common  property  between  the 
locations  of  the  following  elements  in  the  periodic  table? 


i2Mg  ,  iiNa  ,  sLi 

Л  дИМ'  ^  Le  ■  1 1  (Ji^ 

Solution: 

i2Mg  /  Is^  2p^  3s2  group  (2)  /  third  period 

iiNa/ls^  2s^  2p‘  3s‘  group  (1)  /  third  period 
sLi  /  Is^  2s^  group  (1)  /  2nd  period 

According  to  the  above,  the  common  property  between  Li  and 
Na  is  that  they  both  have  the  same  group  (Group  lA).  The 
common  property  between  Na  and  Mg  is  that  they  have  the  same 
period  3rd  period. 

j  tAiill^l  ojjjll  ^  Na  j  Mg  liljjjjiAil  o.^_gjjdll 

.^jVI  ojA jll  ^  jUij  Laa  Li  j  Na 

Example  11-1:  What  is  the  common  property  between  the 
locations  of  the  following  elements  in  the  periodic  table? 

4Ве  ,  зВ  ,  7N 

(JJJ^ll  (J j4^l  Ajil'ill  Jjj^ljxll  ^ljjft  jjj  C^JJjjIaII  0.^^gjuj]l  Le  '12  (Ji^ 


Solution: 

4Ве  /  Is^ 

2s^ 

group  (2)  /  2nd  period 

5B  /  Is^ 

2s^ 

2p‘ 

group  (3)  /  2nd  period 

7N/  IS^ 

2S2 

2РЗ 

group  (5)  /  2nd  period 
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All  these  elements  are  in  the  same  period  2nd  period.  They  differ 
from  each  other  with  respect  to  groups.  Each  element  belongs  to 
a  different  group.  Bervllium  (Ве)  is  in  the  second  group,  Boron 
(В)  in  the  third  group  and  Nitrogen  (N)  in  the  fifth  group. 

j  (^J  Sjj^l  ^  o!ilc.|  j*^U*JI  UljJjjjj 

Oj<e  jll 

Exercisell-l:What  are  the  period  and  group  for  the  following 
elements: 


1зА1  ,  бС  ,  sLi 
Solution: 

3Li  /  Is^  2s‘ 
бС/  Is^  2s^  2p2 

oAI/ls^  2s^  2p'‘  3s^  3p‘ 


group  (1)  /  2nd  period 
group  (4)  /  2nd  period 
group  (3)  /  third  period 


Exercisel2-1:  What  is  the  common  property  between  the 
locations  of  the  following  elements  in  the  periodic  table? 
isP  ,  i4Si  ,  бС 

Solution: 


бС  /Is^  2s^  2p^ 


group  (4)  /  2nd  period 


i4Si  /  Is^  2s^  2p^  3s^  Зр^  group  (4)  third  period 


isP  /  Is^  2s^  2p^  3s^  Зр^  group  (5)  third  period 

The  common  thing  between  C  and  Si  is  that  they  are  in  the  same 
group  (IV).  The  common  thing  between  Si  and  P  is  that  they  are 
in  the  same  period  (third) 

uIjjjjIaII  ^r^^gjjjll  (ajuI jll)  0 jA j]l  jbbSj  Ija^I  Si  j  C  Сш  uIjjjjIaII  ^.^^gjjjil 

ojj.i]|  (jjij  jUij  La^I  P  j  Si  U:“ 
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Periodic  properties: 


(J^\ j^) 


Atomic  RadiuS:  “Half  of  the  minimum  distance  between  two 
identical  and  chemically-combined  nuclei  of  the  element.” 

The  elements  within  one  period  are  less  than 
the  radius  as  we  move  from  left  to  right, 
increasing  the  atomic  itumbers  ^ 

As  for  groups,  the  fadius  increases  as  we  move  fram  top  to 
bottom  in  the  periodic  table. 

JJjhLolLo  Jjj^j  AiLuLolt  ^  l  ^ 

^Lui^t  Jo  I  •^'<1  Lol£  Jij  JojJa  jl 

4jjjJl  jl.iC.VI 


.  j jjjll  Jj.iUI  ^  Jij^VI  <_JI  <\c.VI,  QA 

Q12:  why  at  one  period  the  radius 
decreases  as  we  move  from  left  to 
right  in  the  periodic  table? 


jjUl  ^ 


^j^ill  ^^1  ^Loull  lu^-^l  L<J£  ^)iaall  ^  (JSj  SA^I ^I  Sjj^l  (_)1^  i(^ 

?jjjj]l  Jjjul 

A:  The  more  we  move  from  left  to  right  in  the  periodic  table,  the 
higher  the  atoms^  of  the  elements  and  the  тбге  the  positive 
charges  (protons)  insidejhejiucleus^ndjhe  negative  electrons 
increase  in  the  same  outer  envelope,  the  strength  of  attraction 
increases  and  the  radius  decreases. 

j‘  ''■»11  Ajjjll  j|jjj  <jjjjll  JjjUl  jjojll  ^_gJl  jLuijll  (jo  Ij^j^l  Lal£  /ljIjUI 
AjILuiII  djlj jjj£lVI  jl j jjj  й1  jjll  J^l j  (djljjj jjjll)  Aj^ jaII  djLiaujjll  j| j jj  ^LilLjj 

jla^l  L  a.^'i  Jajj  LjjLajjll  й jS  jljjji  ^_^jLlJI  L_a!>lill  <jjaj  ^ 
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Q13:  Why  in  one-group  increases  the  radius  of  the  atomic 
number  increases  as  we  move  from  top  to  bottom. 

Jl  ^VI 

A:  This  is  because  the  higher Jhe  atomie  ци  the  greater  the 

main  envelope  is  away  from  the  nucleus,  the  radius  increase. 

j|j^^  ol _^1  (_jC.  jstjl  ^jjudJJ^I  Aiic-VI  jjstil  j|  j  Lai£  /  (.^l^j.^1 


Example  12-1:  Arrange  the  following  elements  according  to 
increasing  in  their 
atomic  radius. 


9FJ,  бС  ,  gO  ,  3Li 


Notice  that  all  the  elements  above  end  with  the  second  main 
level.  This  Means  that  they  are  all  in  second  period  of  the 
periodic  table.  Thus,  the  arrangement  of  these  elements 
according  to  the  increase  in  their  radius  is  as  follow: 

sLi  >  бС  >  sO  >  9F 


Solution: 

1 

sLi/ls^ 

2s^ 

бС  /  ls2 

2s^ 

-М. 

gO/ls^ 

2s^ 

2i 

9F/  Is^ 

2s^  2p^ 

j  j jji^l  Jji^l  djjASI  j^UxSI  (2)1 

UjUa^l  LiU^I  ^  dJbjII  (^Vl^  L)J%^ 


Class 


Exercisel3-1:  Arrange  the  following  elements  according  to 
increasing  in  their  atomic  radius  2oCa  ,  iiMg  ,  4Ве 


Solution: 


4Ве 

Is^ 

2£ 

12Mg  Is^ 

28^ 

V 

2oCals^  2s^ 

2p^ 

3s^  3 

group  (2)  2nd  period 
2p'’  3s^  group  (2)  third  period 


The  three  elements  are  in  one  group  and  in  the  group  the  radius 
of  the  atom  increases,  increasing  its  atomic  number 

J  J  Jjk^Uxll 

AjIc»  j  LgJ  LS 

4Ве  <  i^Mg  <  2oCa 

lonizatioil  energy:  The  amount  of  energy  required  to 
remove  one  electron  from  the  outer  energy  level  of  a  gaseous 
atom.”As  in  the  ionization  of  Sodium  atom: 

Na  +  ionization  energy  — >  Na"^ 

(jjatx  Sjj  (j-a  jjjV  j  ;  j)jUl  +3lJa 

^ ^ll  ojj  (Jj<a  +J  jlill  1  (^‘'11  Aja-uill  Я1з1ллл  43lJall  ^jJjuija  j)ja 


Na  +  ^1-1= 


Na 


+ 


I 


The  ionization  energy  increases 
each  period  as  the  atomic  number 
increases  and  decreases  in  the  one 
group. 
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3™  Class 


0.1^1  (_Jaj j  J.i3»Jl  .il^  Lai£  йЛ^1  ^l  S^j^ll  ^_gi  4ilia  jl.i jjj 

Note  /  noble  elements  possess  the  highest  ionizing  energy 
because  they  do  not  lose  electrons  easily. 

^Jj^juiJ  l^lj jjj£il  V  Ailia  aIj^I  jjj^ljxil 

Q14:  why  Nitrogen  ionization  energy  is  ( 7N )  higher  than  oxygen 
ionization  energy  (gO) 

gO  C>*  CS^'  vN  UtJ^JJ^'  ЦтЗ^ 

Solution: 

vN/ls^  2s2  2рЗ 

gO/ls^  2s2  2p4 

Of  the  eleetron  configuration  of  the  two  elements,  we  not^hat 
they  occur  in  the  same  period  but  the  last  secondary  level  of  ihe 
element  of  nitrogen  half-saturated  and  is  the  most  ionizing  energy 
of  oxygen. 

(_^j1iula]1  (jl  VI  Sjj^ll  ^jjiSj  j)l  *  8 )  La^I  Ja^jlj  (jjj'  ^'<»11  ^^jjj^Vl  t-Jjjjjll  (jj 
(jja_ui£jVl  ЦА  (jjlj  Ailia  UJ^I  jA  j  ^uliA  ^  Ol^'i  Uj^jjjjll  j'  ^'»1  p  jj^Vl  jjljll 

Electron  affinity:  "The  amount  of  energy  released  when  a 
neutral  gaseous  atom  acquires  one  electron.”  As  in  fluoride 
atom: 

Ғ  -I-  e'  ^  Ғ'  +  energy 

i_jLuu£i  Jc.  ^jjUii  Aiuii  ^  Ujbj^  Aijuidi  sjiii  u,\i  :A^jjj£ivi  Ш1 

_ jjiail  ojj  La£  t45Llall  ju  ljl.iLa  jjjau j  A^lj  jjjj£il 

Ғ  +  e  ■  - ►  Ғ  ■  +  Energy 

Electron  affinitv:  increases  in  each  period  by  increasing  the 
atomic  number  and  decreasing  in  the  same  group.  The  noble 
elements  are  the  least  elements  that  have  an  electronic  part 
because  it  is  difficult  to  add  electrons  to  it. 
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3™  Class 


JSj j  ^j^I  ^a*JI  S^Ij^  S^^I  jll  Sjj^l  jjj£iVI  ^ilVI 

^iljJal  AJjXjl^I  AS^  A^jJj£J|  Aill  C5^^  JJL^ljxll  (Jsl  л\)  ri\l  Jjl^LjxII  ^)JJ3tJj 

.W' 

Q15:  why  Noble  elements  are  the  least  elements  that  have  an 
Electron  affinity? 

Aill  ^l  J^U*]1  Jal  Ai^l  jx^Uxil 
A:  Because  of  the  difficulty  of  adding  electrons  to  it. 

^L^Jl  ciiUjjj£il  4iUial  Ajjajl^I  ulljj 

Electronegativity i  The  ability  of  the  atom  to  attract  the 
electrons  of  the  bond  towards  it  in  any  chemical  compound  and 
increase  the  Electronegativity  in  one  period  increase  atdnnc 
number  and  decrease  in  the  same  group. 

(__i£jx  ^l  1д jaJ  jjjjaUll  eliUjjJ^il  C-J.1^  LS^  oj^l  oj.ii  is^J  j'' ‘ JJ^^' 
ojA  jll  (Jij j  (_$J^1  .i.l*il  oJU  jj  оЛ^1  jil  ojj.i]l  JJ^^l  .iUjjj  ,_д  '1 J 

0.1^1  jii 

Metals  and  Metalloid  Properties  ^  jiaiiUl j  <j jlill  (j<al jiUl 

4-  In  one  period  the  metal  properties  are  reduced  and  the 
non-metallic  properties  increase  by  increasing  the 
atomic  number. 

In  one  group  the  metal  properties  increase  and  the 
non-metallic  properties  decrease  by  increasing  the 
atomic  number 

4-The  table  below  can  be  used  to  preserve  periodic 
properties  of  periodic  table  elements 
4-  The  following  signals  mean  the  following: 
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Group 

period 

Periodic  property 

+ 

- 

Atomic  Radius 

+ 

- 

metal  properties 

- 

+ 

lonization  energy 

- 

+ 

Electronegativity 

- 

+ 

Electron  affinity 

(-)  decrease  in  atomic  number^  (+)  increase  in  ^tomic  number 

j  j^^  cJ^  S^l  jll  Sjj^ll  ^  ^ 

^^jill  JiJbLll 

Aj^^^UI  j-^al jiJl  (J^j  Ajjlill  j^l jiJl  ^l^^  Л^1  jll  Sj^^l  ^^j 

^^jJll  ^ЛхИ 

(yoS^^S  <^аЛ>^  bS^^S  i^^isiSfSSu^  ^3S&Dl»>S^S  (у:ЬсЛи^ 

iS^^^S  y^Sy&S  fkuy^:»SS 

•• 

-:  JVI  J*:i  aJUII  CjI 

jill  ^Jbtil  J  й^Ь  j  (  +  )  ‘  C^  J^'  (  -  ) 


+ 

- 

j^aUI  l  q  i  1 

+ 

- 

Ajjlill  ^jjL^LiJI 

- 

+ 

^IjII  4iUa 

- 

+ 

^++IJJ^I 

- 

+ 

A^JJJ^VI  AiiVI 
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GROUPS  lA  &  IIA 


Ali  AL-Turaihy 
07802542880  -  07822759592 


Elements  in  Group  1  &  Group  2 

1 .  Elements  in  group  1  and  group  2  are  found  on  the  left  side 
of  the  periodic  table. 

2.  The  first  group  (1)  consists  of  the  alkali  metals:  Lithium 
(Li),  Sodium  (Na),  Potassium  (К),  Rubidium  (Rb),Cesium 
(Cs)  and  Francium  (Fr).  Francium  is  the  only  element  in  this 
group  which  is  prepared  industriallv. 

3.  Group  2  consists  of  the  alkali  earth  metals:  Beryllium  (Ве), 
Magnesium  (Mg),Calcium  (Ca),  Strontium  (Sr),  Barium 
(Ba)and  Radium  (Ra).These  elements  are  arranged 
according  to  the  increase  in  their  afomic  numbers. 


CjI jlill)  -J  lA  J jVI  s j-jll  .2 

(К  )^j:J^Uj2l  j  (Na  )^j:J-^j*^'  j  (Li  ) 
(Fr  (Cs)^J:!  jj^' J  (Rb 

,ЦС'1  (J^l  6j<a  jll  J^jll  jl^l 

(A^jlill  'tlj| j%  ИА  j^'  j^'-b  .3 

(Ca  (Mg)fjj“U'»^"j  (Ве  ^fjjhjj' 

(Ra  )^j:!-^'jl'j  (Ва  ^^jJj'j'j  (Sr  )^jpjjU2'j 

,Ajj^I  1а>^1>Ю'1  dJbj  ‘  ^j^ 
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Class 


Ql:  What  are  the  General  properties  of  the  elements  of  the 
first  and  second  groups? 

1)  The  elements  of  these  two  groups  have  low 
electronegativity  and  low  ionization  energy. 

2)  The  outer  shells  of  all  the  elements  in  group  1  have  one 
electron  whereas  the  outer  shells  of  the  elements  in  group  2 
have  two  electrons. 

3)  Because  of  their  reactivity  they  cannot  occur  in  the  free 
form  in  nature. 

L-il  a  II 

AjJalj  ЧлАи! <Jlll j 
A^lj  (jjjJ^I  jj^  ^ jVI  о^)л^1 

^_^jLaJI  L_ajliJl  jjj^l  (_gJc.  jjaJ  Ч^1Л1  й^)л  jJl  j>.^l  'ic.  j  j^VI 

oAijJ  liJjj  AjtJflaJl  jJ'  j^Lic.  .l^jJ  V  ^ 

Q2:  What  are  the  differences  in  general  properties  between 
the  first  and  second  groups?  And  whafs  the  reason? 

Laj  j'ilMlj  (_gJ jVI  jjJj^jJ'  сШ  J-eLstJl  diLajuaJl  <__ajLLi.VI  ^L^j'  La  ;^JJ0 

^CJJuJI 

Answer: 

1 .  The  elements  of  the  first  group  are  moye  metallic  than  the 
elements  of  the  second^r6upl 

2.  The  elements  of  the  first  group  ionization  energy  has  less 
than  the  energy  of  ionizing  the  elements  of  the  second  group. 

Reason 

Because  of  the  decrease  in  the  atomic  volume. 
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3™  Class 


‘  (j-e  ^  jis  _J^1  (_5^jVl  oj-e  jil  jjb^ljc.  _  \ 

Д  i'ilMl  jll  jjb^ljc.  (jjij  jJlJa  (jjd  Jsl  ЯзУа  (^^.JjVl  jll  jjj^ljc. 


c U 


uJI 


Q3  /  What  are  physical  properties  oOhe  elements  of  the 
first  and  second  groups. 

j  (_gJjVl  j^l  Jjjjaljati  Ajjljjjail  (j.jalj^l  (_дД1-а 

1  -Melting  and  boiling  points  decrease  when  the  atomic 
numbers  of  the  elements  increase.  / 


2  -The  compounds  of  these  metals  such  as  chlorides  NaCl 


nd 


KCl,  etc.,  give  different  colors  to  the  flame  of  Benzene  Lamp. 

-The  increase  and  decrease  in  the  density  of  elements  are 
ir  kular  to  the  increase  in  their  atomic  numbers 

/sjIjj^I 

^jjjjll  3I3C.VI  .^ljj  ^-a  j)l jl*ll  djL^jJj  jL^jjjajVI  Cjl_aj3  ^jjaSljjJ  j 

u'j^W  uJw  (_j^  jjh  KCl  j  NaCl  cjl^jjjKil  Jla  L§jI^ jj  ,2 

_j_jjjll  1дз1зс.1  AjI  jj  ^_й  jl .  Ua '11  jl  ojljjll  Axjajjj  j.  U  '»ll  Яз1^  _3 
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Ali  AL-Turaihy 
07802542880  -  07822759592 

Q4  /  What  are  the  chemical  properties  of  the  elements  of  the 
first  and  second  groups. 


Answer: 


1)  The  elements  of  the  first  group  1  have  one  valence 
electron  and  the  elements  in  Group  2  have  two  valence 
electrons  in  their  outer  shells.  They  have  the  tendency  to 
lose  their  valence  electrons  when  they  enter  into  a 
chemical  reaction.  Elements  in  group  1  form  positively 
charged  ions  (М"^)  and  elements  in  group2  form  (М^^). 

)  The  combine  with  nonmetals  to  form  stable  salts  with 
high  solubility  except  lithium,  which  is  less  soluble  in 
water.  Because  of  its  small  volume  and  the  gi^at 
attraction  energy  of  its  nucleus  to  electrons.  ; 


3)  These  elements  are  very  active  reducing  agents./They 
\tend  to  lose  the  external  covalence  e  easily 

necause  they  are  easily  oxidized. 


/■ 
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3™  Class 


(jljjLll  й^)а1и1л  1а.!)1л1  ^_gJa*Jj  Aajj  2. 

^_gic.  aljjll  ajjj£]l  Q c^jj  A^ljjj  (_)д1  (jj^ 

.^jUjjj^I 

jl.^  ^_gJI  cJj<aJ  ^ .  '.<‘ч1|  ^  AJjj^-A  (JxljC-  uJ jlu)  jjk^lj*JI  oJa  ‘-^11  ‘  .3 

.A^jUJI  jal£jll  d^Ujjj^ll 

Q5:  why  lonization  energy  of  the  second  group  elements  is 
higher  than  the  elements  of  the  firstgroup. 

jVI  ojjO  j]l  ji^ljc-  jjo  ^^Jc-l  Д^1л11  ejja  j]l  ju^lj*J  jjLJI  ЯШа  /cJlc- 

Because  the  elements  of  the  second  group  contain  in  the  outer 
shell  on  the  electrons,  which  is  difficult  to  lose,  either  the 
elements  of  the  first  group  contains  the  outer  shell  onN^ne 
electron,  less  energy  to  extract. 

Ьал  j^jjJ^I  (^gJc.  ^^j^jLiJl  l^^tc.  jjlajj  JjjlMl  ojjajll  jjb^Uc.  jV  /ljIj^I 
Л^1  j  jjjJ^JI  ^_gJc.  ^_g.^jLaJI  L^blc.  jUj  ^_gJ jVI  oj-a  jll  jA^ialjc.  Lal  L^l.^ 

.Lg£.|  jjjV  Juaj^UI  AllJall  (Jaj  Lax 

Q6:  why  Lithium  salts  are  less  soluble  than  the  salts  of  the 
firstgroup. 

jVI  Sj^ jll  jk^ljc.  ^^Lal  j^  Uljjj  (Jsl  jj^  ^jAJil  ^!)Lal  /(Jlc. 
Because  of  its  small  size  and  the  great  attraction  power  of  the 
nucleus  on  its  eleCtrons. 

.  jjiUjJJ^I  (_gJc.  о1  jjU  OJJJ^I  L^j^l  Sj2 J  ^  J*  ‘  UUjj  /  L^lj^l 

Q7:  why  the  absence  of  elements  of  the  first  and  second 
groups  is  free  in  nature. 

.Axjjjall  AUUII j  ^_gJjVI  (j:J^,^)^3^1  ju^Ljc.  J j^ j  ^.ic.  /(Jlc. 
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Class 


Because  of  their  reactivity,  they  cannot  occur  in  the  free  form  in 
nature. 


Q8:  why  Elements  of  group  1  are  called  “alkaline  metals” 

4j^jiall  dil^^lallj  (_g-ljVI  jil  jj-^aljc.  (^^juuiJ  /(_Jlc- 

Because  their  solutions  are  highly  basic. 

^j.ic.lflll  <Jlc.  I  (;  Ijll  ^  .л  Ajjiflll  Ljl^^ifllb  (_^jVI  a^^l  j  ■  t  “  'j  ^  /  ljIj^I 

Q9:  why  Elements  of  group  2  are  called  “alkaline  ^arth 
metals” 

"^jjl^l  AjjjVI  ljI  jis"  jjjl^l  Д.С. jAauall  jjj^ljc.  ^_g-ajuiJ  liLal 

Because  some  of  their  oxides  are  known  as  “alkaline  earth” 

"Aj^UII  AjjjVI"  ^juilj  AijjXja  1^Л'ч'1^1  jiaxJ  jV 

QIO:  why  the  elements  of  the  first  and  second  groups  act  as 
powerful  reducers. 

j_jji  Aijj^ua  j-al  jM^  ^jjl^lj  j'^^  aj-ajll  jj-^ljc.  /cJlc. 

Because  they  tend  to  lose  external  equivalence  electrons 
easily. 

Я1  j^uuj  jj^jLiJl  jil£jll  LjljjjJ^il  jl.iflfll  (JjjaJ  /  ljI j^l 
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3™  Class 


Sodium  is  a  chemical  element  in  the  periodic  table.  It  has  the 
symbol  Na  in  Latin  and  has  an  atomic  number  1 1 


and  the  number  of  mass  23  Sodium  is  characterized 

O 

Ф  o 


o  O 

^  f 

Ф  Q 


Ф 

Ф 


by  a  soft,  chemically  active  wax,  which 
belongs  to  alkaline  metal  elements  and 
burns  with  yellow  flame. 


<jL  ^jj.i jjb^l  23  ^dj^l  .i.ic. j  1 1  ^jilt  aJj 

.  ji*^i  (jjiajj  AjjlSll  Aj  jiiH  jjjjaUsbii  (^5-Ujj  Jajudj j  (jjtjujj  t  jj 


Qll  /  where  is  sodium? 


?^jjjj^l  ji^jj  jjl  /(jj 


Sddium  does  not  occur  as  a  free  element  in  nature  due  to  its  high 
reactivity.  It  occurs  in  nature  combined  with  other  elements 
forming  stable  compounds  such  as  sodium  chloride,  sodium 
sulfates\^and  sodium  silicates.  It  is  preserved  in  liquids,  with  which 
it  does  not  react  like  pure  benzene  and  kerosene  because  it  burns 
when  exposed  to  air. 

oj^  ^  .l^jJ  cJj  Ajjlxi  SAjjI  <xjja]l  I j^  ^jjJjjujall  jJ 

(JjI  JJUJ  (JIa  AHjIj  CIjL^  Ijj^  (2)^ 

tlic»  ^ Jaij]|^  ^JJJUJ JJJ^I J  (JJjl^l  (Jlxi  LgJL^  (Jolijj  V 

^1 j^  ^uJajxJ 
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Q12:  why  the  luster  of  the  newly  cut  piece  of  sodium  when 
exposed  to  wet  air? 

^.1  jjc-  Дл- ^ Чл1аЭ  /  сЗ^ 

Because  sodium  is  directly  combined  with  air  oxide  when  the 
sodium  is  exposed  to  wet  air  and  is  eoated  with  a  white  layer  of 
sodium  oxide,  the^^ilver  sparkle  of  sodium 

^ AjtiaS  ^JO  ^ jl  ^ Cj'^  /Ч-^  Ij^l 

^^^jJaall  ^^^)JI  ^ jJ^ j^^^l  ■  ^ y jl  ^LjaJJ  A^JaJ  ^^^joiJ^J j  L-lia^l  ^l _^^l  ^^1 

^ jJ^ 4  •  L>q\ 

\ 

Q13:  why  sodium  used  in  mine  operations. 


^(jj^xjIi  ^  ^  jj^  j'^^i  ^1‘ii^i  /cJi^ 

Tb  get  rid  of  the  air  oxide  united  with  metals  or  soluble  in  its 

powders. 

’\ 

^l^l Jg  kd^\A  L^l.i]|  jl  Lljl^^iill  >W*\^\I  ^lj^l  jI  ^^\^M\  /L-jIj^I 


Q14:  why  keep  s^um  in  hottles  containing  pure  gasoline  or 
white  kerosene  oil? 


J'  c^' 
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First:  Because  sodium  is  affected  by,  air  and  reacts  with  air 
oxygen. 

Second:  Because  sodium  does  not  interact  with  pure  gasoline  or 
kerosene  and  to  prevent  its  contact  with  water  and  air. 

'CuiLej  (jJjju ^Jc-lijj  V  ^l'  j)V  ;  ijjij 

,C.lj^lj  c.Ldl 

Q15:  why  use  sodium  in  some  organic  reactions. 

\ 

AjjjJaxll  Cj^ic-iijll  ^jjaxJ  j‘ ^ll  ^l  ^-N."'! Lil  XcJb 

\ 

Because  of  powerful  agent. 

j3  (J  jji-e  (Jjeic.  AS^  /  Ljlj^l 

Q16:  What  are  the  physical  properties  of  sodium? 

^‘^jjjjj^l  jj-iijxJ  A^bjjill  (j-aljiJl  (^L»  :(JJ 

fXSodium  is  a  soft  metal  and  has  a  bright  silvery  luster  when 
it  is  readily  cut. 

2)  Its  density  is  less  than  the  density  of  water. 

3)  It  melts  down  at  (97.8  IC^). 

4)  Molten  sodium  boils  at  (882.9°C). 

Ailj^  (JSI  3  l3:3^  ^  .2  •  1  / 

(.9C°882)^j^  .5  (97.8 1C°)  ^j^  j«^^  .4 
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Chemistry 


Class 


Chemical  prepeities  cf  scdium  element 

1 .  Combines  directly  with  oxygen. 

2.  It  directly  combines  with  chlorine  and  borns 
when  heated  together: 

2Na  +  Ch  - ►  2NaCl 

1)  It  reacts  vigorously  with  water  forming  sodium  hydroxide 
and  releasing  hydrogen  gas: 

2Na^  +  2H2O  - ►  2NaOH  +  H2 

2)  It  reacts  vigorously  with  the  dilute  acids  forming  acid  salt 
and  releasing 

2Na^  +  2HC1  - ►  2NaCl  +  H^t 

3)  It  reacts  with  many  oxides  and  chlorides  as  in  the  following 
equations: 

^Na"^  +  MgO  - ►  Na^O  +  Mg 


3Na+  +  AICI3 


►  3NaCl  +  А1 
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Q17  /  What  are  the  uses  of  the  sodium  element. 

djVU*;  1ил  '  /o" 

1  -Sodium  is  used  as  an  active  reducing  agent  in  some  of  the 
organic  interactions  because  of  its  high  oxidation. 

2  -It  is  used  in  the  production  of  sodium  cyanide,  which  is  used 
in  purifying  gold  and  in  many  other  industrial  applications. 

3  -It  is  used  in  mining^ao'emoye^he  Qxygen  of  air  which  is 
combined  with  the  metals  or  which  is  found  in  their  molten. 

•  ** 

Л1.1х]|  (^J  ^JA^I  ^AaJLudjdl  ^jJ.^ jjuuall  Лй1_^1  ^ljj)  ^  -2 

4jC.LLuall  ("'l'aj'Li'ill 

jl  (j.iljtjall  ^»JJ  (^.^1  C'lj^l  (jj'N  >  '‘^1  jV  (jj^arlll  ^jol^ajLuil  ^aJJ  -3 

Q18  /  How  to  reveal  sodium  in  its  compounds. 

,AjL^^  ^  fJrJ'j J‘^ll  (jc-  (-  <— SJ^  /(JJ 

Flame  test  (dry  detection)  is  used  for  this  purpose,  Sodium 
gives  the  flame  the  yellow  color. 

~ Jj  ‘  ^  (jj^j^l  I  I  (L-sL^JI  (_jjal^l)  ( ^  III  ^LjJ^I  /  (.^l^^aJI 

.  ji*^l  aIk^ 

Scdium  Ccmpcunds: 

1-Scdlum  Chlcride  (Table  salt )  NaCI 

NaCI  ?ti«)  (»jiiJ.>.ait  Jjjs  (jjau 


Q19/  Explain  the  extraction  of  existing  table  salt: 

Answer: 


From  the  seawater,  the  seawater  is  pumped  into  large 
ponds  and  left  exposed  to  sunlight,  which  evaporates 
the  water  and  leaves  the  salt.  This  method  is  used  in  southern 
Iraq,  and  this  method  gives  non-pure  salts. 
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jjjAAkl]!  AjtjjjV  Ajtjailj  jjjaljA,!  el^  ^tjJaJS  t  jJkJl  el^  j-a 

Ljajlj  ((jljaJI  t-J jj^  Jijj)a]|  ^.laJLjjJ  <— klkjjj  «.La]|  jjjk^  ^ jbj 

,L^  L^Jja  ^  L.»*'  jLbjjIa]| 

Q20/  What  are  the  uses  of  sodium  chloride. 


jj  ‘'j^^tt  .^jj]£  dlVLaxjjjjl  ^^^La  /  jj 

1- It  is  used  as  an  essential  raw  material  in  the  preparation  of 
many  sodium  compotmds  sucirassodium\parbonates  (washing 
soda). 

2- It  is  use^in  the  preparation  of  sodium  hydroxide  whidh  is  used 
in  the  pfoduction  of  soap,  paper  and  cmde  oil  refinery. 

3- Sodium  chloride  is  used  in  leather  tanning,  production\^f  ice 
for  cooling  and  painting  adhesives. 

/  J^' 


I  ^jjJjjL.^1  dlljjJjl^  (JiLa  ^jJJjjL.a]l  CjL^jja  jja  jj.jx]l  jJjJa^  (JjOjt 

,^jjjjjjja]t  jjjjj^jjj^  jJjJa^  (Jjui 

'|  .^Ljjjjayi  ‘“'j j"'  (^J  0^^'  Д^-Ljjjja  ^.AaC-j  jjl^l  ^^^Ljj  (Jjui 

Q21/  What  are  the  properties  of  sodium  chloride. 


•* 

1 

11  \ 

J  k 

»1  \ 

.f 

.2 

.3\ 


?^jjJjjL^]|  jjjj]^  j^lj^  ^^gALa  /jjo 

Pure  sodium  chloride  is  a  substance  that  does  not  absorb  water 
vapor  in  the  atmosphere  (un  Hydrolysis),  but  ordinary  sodium 
chloride  absorhs  water  vapor  from  the  atmosphere  (Hydrolysis) 

СУ^  ^LoSI  Lcl 

Q22  /  what  is  intended  to  Hydrolysis: 


j Lc  /(jjj 

The  material's  ability  to  absorb  water  vapor  from  the  atmosphere. 

,j^l  jja  ^La]l  jL.^  jjaLjjajjal  jljja]l  AjLLs  jAj  /  <-jlj^l 
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Q23/  Use  of  table  salt  in  food  and  food  preservation. 


J ■ш l-t\l  !  (dlc- 


Because  the  concentrated  solution  of  table  salt  kills  bacteria  that 
cause  rotting  food. 

д11  ‘ ,  j'.  и*'  Л1  (Jjij  ^LxJall  (J -nll  jjV  /  ^jI _ў^1 


.A^|ji]| 


Q24/  Ordinary  table  salt  is  a  dehydrated  substance. 


Ordinary  table  salt  is  a  dehydrated  substance  because  it  contains 
impurities  of  calcium  chloride  or  magnesium  chloride  or  both. 


2  -Sodium  Hydroxide  (NaOH): 

Sodium  hydroxide  is  a  solid  substance  and  it  is  hydrated  when 
etposed  to  humid  air.  The  hydrated  layer  of  sodium  hydroxide 
reacts  with  carbon  dioxide  in  air  to  form  a  layer  of  sodium 
carbonates  Na^COs  which  is  insoluble  in  concentrated  NaOH 
solutiop.  A  dry  layer  is  formed  on  sodium  hydroxide  graihs. 


Co2+  2NaOH 


►  Na^COa  +  H2O 
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Q25/  What  are  the  uses  of  sodium  hydroxide. 


1)  It  is  used  in  many  industrial  fields  such  as  soap  and 
detergent  industries,  textile,  and  paper  manufacturing. 

2)  It  is  used  as  an  essential  raw  material  in  the  preparation  of 
many  chemical  compounds  used  in  various  industries. 


40 


Ca 


Q26:  Why  calcium  is  not  free  in  nature 


A:  because  of  its  high  activity. 


Q27:  Where  is  calcium? 


/ 


1)  It  occurs  in  cdmbinatiom-oLother  elements  from  other 
elements  in  the  forms  of  Carbonates  such  as  alabaster  and 
limestone,  sulfates  ,  calcium  phosphates  or  silicates. 

2)  Calcium  is  obtained  by  the  electrosynthesis  of  molten 
calcium  chloride  and  fluoride. 

3)  It  occurs  in  some  kinds  of  food  such  as  milk  and  fish. 
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Caldum  Compounds: 

1-Calcium  Hydroxide,  Са(ОН)2: 

Q28  /  How  to  prepare  calcium  hydroxide 

A:  It  is  prepared  by  adding  water  to  calcium  oxide  CaO 
(lime).This  process  is  called  “hydrating  lime”  which  results  in 
calcium  hydroxide  which  is  known  sometimes  as  “hydrated 


lime”. 


CaO  +  H2O 


Са(ОН)2 


When  exposed  to  carbon  dioxide  CO2,  limewater  becomes 
impure  because  of  calcium  carbonate  as  in: 


Са(ОН)2  +  CO2 


►  СаСОз|+  H2O 

white  deposit 


♦♦♦  Pure  calcium  hydroxide  solution  is  called  “pure  lime  water” 

л  oxudlih  CjUS  va  I  waxj 
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2  -Calcium  Sulfates:  CaSO^ 

Calcium  Sulfates  occur  in  the  form  of  plaster  СаЗО^.^НгО 
whereby  two  molecules  of  water  (crystallization  water)  combine 
with  solid  calcium  sulfates. 

When  heating  gradually  removes  crystallization  water,  plaster 
tums  into  “Paris  Plaster”  (СаЗО^^г.НгО.  The  reaction  may  also  go 
in  the  reverse  direction  with  ап  increase  ih  volume  . 

^  СаЗО^.^НгО  :CaS04  r^j) 

Ajn^  ja^  U^jc.  — Ujl£*jl  Jc-lijlj  (CaSO^)^  .H2O  U^jW  Ly^  (J“f?^'  Jj^ 

4.1eJ  (jM (2>ll  (_JI  Jj^-Ijj  S'l-aJl  (juJjJ 

Q29:  What  are  the  uses  of  Gypsum  Paris? 

(jdu^b  iIjVI-**1uiI  (^U 

I 

Paris  plaster  is  used  in  building,  statue  making  and  casting. 

jj;-^1)  jjUajillj  J^UJI  4£.ljj-tfaj  cUJI  (jjjJjb  (jJf^ 
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GROUP IIIA  ELEMENTS 

Ql:  why  the  elements  of  group  3  putting  in  one  group? 

A:  The  reason  is  that  the  outer  shell  of  the  in  group  3  atoms 
contains  same  number  of  electrons  despite  they  are  different  in 
their  atomic  numbers. 

Q2:  What  are  the  general  characterlsties  of  the  IIIA? 


IIIA 


Ga 


In 


Т1 


1.  All  elements  of  this  group  met^ls  other 
than  boron  is  metalloid. 

2.  lonization  energy  has  less  ionization  energy 
than  the  second  group  because  the  elements  of 
the  third  group  possess  one  electron  at  the  last 
secondary  level  P  while  the  second  group 

contains  two  electrons  at  the  last  secondary  level  S 
3-1  The  last  main  energy  level  contains  secondary  levels 
ccmtaining  electrons  such  as  electronic  order  ns^  np^  '  \ 

4+  The  number  of  oxidation  (3"^). 

SV  Ву  increasing  the  atomic  number,  the  basic  characteristycs 
incr^e,  the  oxides  of  boron  acid,  then  oxides  of  alumini^  are 
amphoteric,  the  oxides  of  the  other  elements  of  the  grpup  are 
alkaline. 

/<^\ 

-  1 

Д,М1М1  Д-С  dlli j  ^  (Jsl  LgJ  AiUa  -  2 

^  P  J^Ull  LS jlaLAll  ^  d^lj  UJJ^^  L5^ 
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^ CllljjIljaLXi  ^  ^  AiUall  ^  jlLobO  -  3 

ns  ^  n  P  ^  c^Jj^'^'  djUjjj^l 

.  (^'''3  )  Ajjj^IjH  J^C.  -  4 

jjjjjI^I  ^  AjjJsjal^  UJJJ^^  ^ j .  ..1  Sl  ^  Я^^с.Ш1  UjIsjj^II  jIj jj  ^^j^l  j.ixll  «jIj jj  —  5 

.Ajjdi  ejjo  jll  j .  U  V-  Jjj^jI^I  bol  ^jJj^l 

Q3:  Explain  the  gradientin  acid  and  base  properties  in  the 
third  group. 

?Дл11^1  о^)>а^1  4j.iC.l^lj  AjjJajal^JI  j)-alj^l  ^  jJill  ^^jjj 

A:  The/  oxides  and  hydroxides  of  the  elements  of  this  grpup  are 

characterized  with  an  increase  in  the  alkaline  characteristic  hiid  a 

\ 

d^crease  in  the  acidic  characteristics  as  the  atomic  number 
increases.  Thus,  the  aqueous  solutions  of  boron  oxides  are  acidic, 
whereas  the  aluminum  oxides  are  amphoteric.  1 

^  д.  ^ll  jIj jj  l^l  ajII^I  ojjo^I  j  .  d  \r.  dj|jjjuj£ jj.^^ j  jjI£I  ^j^*n  /l^I^^^I 

.^Л*Л  .^1  j  LqK  4-LJa^L^I  <3jaall  cJ^J  AjJolill 

^jjIaIVI  A^LUI  (JU\,^^ll  j  UJU^^^  AIjujI^V  Aj  l\.^ll 

‘^Iu^I  AjIjIiaII  uj^\jjl1I  Ajjl-oill  (JU\,^^ll  \^\  ^Aju^jLoI 

^j^ii 
•  ** 

Q4:  The  ioniz^oii  energy  of  the  thi^  group  elements 
decreases  as  their  atomic  number  increases. 

.^^jill  1л^.^С.  jl  j  LaI£  A^lilll  o^^ja^l  jj,.^ljxl  (jjlbll  ЯШа  (_JSj  /  (_JIc. 
Because  the  atomic  volume  of  the  elements  will  increase  and  thus 
facilitate  the  loss  of  electrons. 

_ dllj j jj£l V I  (jl-j^  (J(^  .  ,'J  ^ljlljj  .il.ijj  Ljjjul  j.  d  'i*l\  ^jjll  ~-v*.ll  jjV  /  LjIjJI 
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Exercise  (1-3  )  :  Compare  between  the  ionization  energy  of 
an  element  in  group  III A  and  II A. 

^'г--  UJ^  (I“3)  U:3^)^ 

_Д_й1л11  й^)Л^1  JyA  ^OjLulJ  (_g-il)  'd  _jjl  -^ll 

lonization  energy  has  less  ionization  energy  than  the  second 
group  because  the  elements  of  the  third  group  possess  one 
electron  at  the  last  secondary  level  P  while  the  second  group 
contains  two  electrons  at  the  last  secondary  level  S 

-^ll  (jV  Ajjl^l  o^)-a^l  (jjLi  ЯШа  j^jA  (Jsl  A^Ua  /  Ljl_ji^l 


4£.j<a-N.a\l  jj^  ^  P  J^Vl  (^jjlUl  (jjHjudUl  ^  A^lj  jjjj^l  ^_gJc.  (^ jlajj  ЯЛ1л11 

S  (^jjl-Jll  (J jJjudjall  ^  jU jjj^l  (_gJc.  (^jiajj  A^IjII 

! 

\ _ 

iu  !IM  »/; 


Shell  Symbol 

Shell  Nuniber(n) 

Niiiixrd  EkdKns 

К 

1 

2 

L 

2 

8 

М 

3 

3 

Chemical  symbol:  Al 
Alomic  number:  13 
Mass  niimbcr:  27 


Q5:  Where  is  the  aluminum? 

?^jJ jolyi  -^jJ  (jyl  I(J“ 

Aluminum  is  not  free  in  nature  because  it  is  an  effective  metal.  It 
is  united.  Aluminum  accounts  for  about  8%  of  the  earth's  crust 
and  mud.  The  most  important  of  its  compounds  is  AI2O3.2H2O, 
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the  main  raw  material  used  for  the  extraction  of  the  metal. 
Cryolite  КазА1Ғб  is  an  important  source  used  to  extract  the  metal 

C>%8 

jVujjV  (J^xlLoijj  jjiAlbU  jjj^jil  ^Lkil  AI2O3.2H2O  jjII 

^  jiill  AloxlulAil  A^g.^\l  J.iLuaAil  N3.3AIF6  J  uxj 

Q6:  How  is  aluminum  extracted. 

^^jji^i^l  ^  U  iJ  ^JJ  L  Q  icJ^ 

The  Hall  process  is  the  major  industrial  process  for  aiuminum 
extraction  in  the  present  time.  It  involves  electrolyzing  pure 
alumina  (AI2O3)  in  molten  cryolite  bath  at  a  temperatur^^  of 
(1000°C)  by  using  carbon  electrodes.  Alumina  (AI2O3)  does  not 
occur  naturally.  It  exists  in  the  ore  of  Bauxite  (AI2O3.2H2O)  w,ith 
ot^er  impurities  of  iron  and  others.  The  ore  of  Bauxite  is 
chemically  purified  to  exclude  impurities  to  obtain  phre 
a(Uminum  oxide  (AI2O3)  (Alumina)  which  has  a  high  melting 
point  and  being  melted  in  molten  cryolite.  The  molten  cryolite 
decreases  the  melting  point  of  Alumina.  The  molten,  then,  is 
poured  in  an  electrolytic  cell.  As  the  current  passes  through, 
aluminujn  accumulates  at  the  bottom  of  the  cell.  Then,  the  molten 
aluminurhis  pulled  gradually. 


Positlve  anode  pole 
(graphitc) 

Mclied  NajAlF^ln 
cry'olile  AIjO,  in 


Ncgativc  cathodc 
polc  (gmphitc) 
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Cll3 ^  ^ jjiAlVl  jVuAiV  A-Lol^jll  4^lu^\l  4j\^x\l  Hall  ^j\^^  /4-jl J^l 
fUa.  J  (AI2O3)  lii^jlbU  Jbj^t  Jc^  jAj  JUJ' 

LjLiasl  ~1л-у1.и'  '  (AjjIa  Д-^jJ  1000)  ®j'j^  ■‘^-^J'^  ‘ ^'-a\l  (Jlul jj j£H 

(juLui^jJ'  ■^JtJ  (_J£jbjj  -^jl  V  (AI2O3)  'A^jl'^'  .UJ^J^' 

cjj'-ui^ jA\  ^U.  ^  .U j^ j  jjoaJI  jx  (j 1^1  jjI  («^(АЬОз.^Н^О) 

(UjcjlV')  (AI2O3)  f  jA^V'  iu-^jl  ^  Jj.  L^l ^j^l  ^bulajV 

.  J^  ‘  ‘“у' JJJ^"  LS^  J(!  ‘  ^  f^J  j'  ^  ‘  Aia^ 

^  JJg  C-b-jaJ  ^  .Ijj^jiVl  jlg  *-^''  Я:^ J j  jx  JlSj  Jg.*^'^\' 

.  ^\л\\  ^jjIaIV'  J  ^  (liilj  .i*J  .^JaJl  ^jjidiV'  ^ljJJ  ( jl^'  JJj* 

.Ij^jJj 

Q7:  why  use  of  Cryolite  in  the  Electrolysis  Cell  to  Extract 
Aluminum. 


.f  JtA^IVI  (j-a!lkljV  (^bj^l  JJaji'  aJU  CjjVjJJ^I  ^'oliuil  /Jb 

It/works  to  reduce  the  degree  of  fusion  of  alumina.  /  ^ 

^Liua ^VI  jLguL^I  L5^  AjV  /  L^J  'jJ' 

Q8:  ^hat  are  the  physical  properties  of  the  aluminum? 

\ 

\  jA^b/'  j^'*'i  ск>' jJ'  :(jj 

1 .  Alurpinum  is  a  fine  silvery  metal 

2.  low  density 

/ 

3.  it  is  a  good  conduetor  forhearand^lectricity 

.cs^  j^ile  jj  jia  ^jjjAlV'  .  1 
4ilj£il  J^  .3  .^tH'-^J^'^'j  Sj'jaii  (Jjj-^ajjll  .2 
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Q9:  What  is  meant  by  the  following  expressions? 


A.  Thermite  process 


b.  Amphoteric  Behavior 

diLej^l  J  -  ;  AjIIjII  -д 


1.  Thermite  processl  A  severe  reaction  accompanied  by 
the  emission  of  a  large  amount  of  heat  and  a  bright  flame 
occurs  when  buming  a  mixture  of  aluminum  powder  and 
iron  oxide  III.  The  ге^и1ш1  this  reactipn  is  fused  iron  and  is 
used  in  the  welding  of  large  iron  and  rail. 

2A1  +  ҒегОз  - ►  АЬОз  +  2Ғе  +  energy 

2.  Amphoteric  Behavior:  It  is  the  behavior  of  some 
elements  or  compounds  where  they  can  interact  with  acjds 
and  bases,  for  example,  the  element  of  aluminum  reacjts 
with  acids  and  bases,  releasing  hydrogen  gas  in  both  cases. 

A.  Aluminum  reaction  with  hydrochloric  acid 


(  2A1  +  6HC1 


►  2А1СЬ  +  ЗНг 


В.  Aluminum  reaction  with  sodium  hydroxide  releasing 
hydrogen  gas 


62 


Class 


QIO:  why  Aluminum  is  a  reduced  factor. 

л  J-alc.  /cJic. 

Because  it  can  liquefy  oxygen  from  element  oxides  and  have 
aluminum  oxide  as  in  the  reaction  of  the  thermite. 


2A1  +  ҒегОз 


АЬОз  +  2Ғе  +  energy 


Qll:  why  Aluminum  foil  protects  itself. 

A  uiVi  ^ jjjjdVI  /  JiC' 

The  element  of  aluminum  has  a  very  high  mass  ratio  and  when 
exposed  to  air,  the  atmosphere  consists  of  a  thin  laver  of  very 
heavv  aluminum  oxide  that  is  firmly  attached  to  the  surface, 
preventing  the  air  from  reaching  the  metal. 

Лло  j  l^  UJ^  aJj^I  AjjudJ  ^ jjIaIVI  /  L^l j^l 

AjuLo  ^Jajudll  S^judJ  1л^  ^ j-iIaIVI  ■  jl  AaiSj  <ajia  jj£Iij 

^jud^lllll  Jj^  ji^l  l)  jjL^jii  .ij^i 

Q12:  why  use  of  aluminum  in  the  extraction  of  some  metals 
from  their  ores  in  the  form  of  oxides. 

Aj.^  0.^ dil  jiail  (jua^Ljjjuil  ^jj'i<ilVI  ^1л-Ч1и||  /  (jic. 

Auu.l£i 

• 

Because  the  aluminum  will  behavior  of  a  reduced  agent  takes 
away  oxygen  from  metal  oxides  and  metals  remain  free. 

.  и'  I  (jj^uul^jVI  ^  jl  ‘  ‘'J  (_)jjjue  (_)jelc.  (jijlul  ‘-^11  ‘  “J  C_Sjul  ^jjjjJVI  (jV  /  ^ljiLI 

_  (_i£jbjj  dil  jiail  jj  ^jjiail 
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Q13:  why  aluminum  reaction  is  not  continued  with  diluted 
nitric  acid  or  concentrate. 

jl  t  aa-v  a11  ^>«a1  -N.  (_Jc.lij  ^l^iciluil  ^.ic.  /  (_J]c. 


Because  of  the  formation  of  a  layer  of  aluminum  oxide  АЬОз 
this  layer  isolates  the  acid  from  the  aluminum  and  stops  the 
interaction. 

^ijJall  AI2O3  ^jl  4ijJa  (j_5^  c  ^  /  (..^l^j.^! 

(_Jc.lijJl  L-i^ (jc.  (j^.^1  ■nH 

Q14:  why  use  of  aluminum  cans  for  the  transfer  of  (nitric 
acid) 

(ic^^jliJl  (jia^l^)  (_JijJ  ^jjIaJVI  (jA  (jljl  ~1  ^'n3,  ,'l  /(_JJc. 

Because  of  the  formation  of  a  layer  of  aluminum  oxide  AI2O3 
this  layer  isolates  the  acid  from  the  aluminum  and  stops  the 
interaction. 

(J^yu  AijJaJl  oiA  ^ jSo  AI2O3  .Ijjui^jl  (jA  AijJa  (jj^  t  ^  'У"! 

(_Jc.lijJl  L_i3 ^jjIaJVI  (jc  (jjaAlaJl 

/ 

Q15:  why  use  of  aluminum  alloys  in  the  manufacture  of 
special  bottles  to  keep  fluids  at  a  very  low  temperature,  such 

as  oxygen  and  nitrogen. 

\, 

(JjI AjL^LiJI  a^c^LLl^  ^ i. ^Ia^jLojI  / 

Because  the  strength  of  the  aluminum  increases  as  the 
temperature  drops  below  zero. 

jLl^I  (JC^  SjI^)^I  Д-^j.^  ClljJaiiJl  Ld£  (^Jz^LdVI  SjS  (jV  /  LjjIj^I 
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Q16:  define  the  following: 

a.  Aluminum  Bronze  Alloy  b.  Duralumin  Alloy  c.  Alum 

.(-j  f  jjjjj .)  :^ljj)  j^Ujib  :(_>« 

a.  Aluminum  Bronze  Alloy:  This  aiioy  consists  of  a  smali 
percentage  of  alunfunum  and  a  high  ratio  of^opper  and  other 


metals  sometimes.  It  is  characterized  by  resistance  to  erosion,  its 


color  changes  according  to  the  colors  of  its  component  parts, 
^anging  from  copper  color  to  gold  color  and  silver  color^ 
therefore  it  is  used  to  make  decoration  materials.  \ 

bv  Duralumin  Alloy:  This  alloy  consists  of  a  high 

pe^centage  of  aluminum  and  a  small  amount  ratio  of  copper  and 
nfagnesium.  It  might  contain  manganese  as  well.  This  alloy  ^s 
light  and  hard  so  it  is  used  for  building  aircraft  parts.  / 

C.  А1цт:  When  two  equal  amounts  of  aqueous  ali^minum 

I 

sulfate  a/d  potassium  sulfate  are  mixed  and  allow  the^bixture  so 


that  water  evapor^^s,  the  result  would  be  salt  crystals  containing 


aluminum  sulfate  and  potassium  sulfate  along  with  crystallized 


water  molecules  in  a  fixed  mass  ratioj  The  general  formula  for 
Alum  is  KA 1  (804)2. 12H2O.  It  is  also  called  Potas 
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KA1(S04)2.12H20.  ^  jj  jji^'  j^ J  f  J:^^^ J^' 

'J^As  for  the  elements  mixed  with  aluminum  in  making 
alloys,  they  are  ;lead,  copper,  zinc  and  magnesium, 

Q17:  What  is  the  use  of  each  of  the  following: 

A.  Aluminum.  В .  Thromite  reaction  C.  Aluminum  alloys.  D- alum 


La.A  JLoJlLui) 


A.  Aluminum. 


1  .Aluminum  can  be  used  in  electrical  wires  whereby  its 
connectivity  is  twice  as  much  of  that  of  copper,  considering  the 


mass  of  both  elements,  therefore,  the  diameter  of  Aluminum 
wires  is  larger  than  that  of  copper. 

2  .Thin  layers  of  aluminum  are  used  to  foods,  medications  and 
other  household  appliances  as  well  as  various  shapes  and  sizes 
of  cans. 
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3  .Thin  aluminum  alloys  are  used  to  make  kitchen  utensils,  plates 
,chairs  and  many  other  products  in  Iraq,  aluminum  alloy  locally 
known  as  “Fafon  “ 

4  .Aluminum  use  in  manufacturing  of  mirrors  for  giant 
telescopes  and  many  other  industries. 

5  .Large  amounts  pf ^himiimnrafeTised чп  building  structures 
for  aircrafts  arid  light  trains  as  well  as  stfuetures  of  giant 
buildings  and  auto  parts. 


6  .Aluminum  use  to  make  cans  and  containers  to  preserve  liquids 
akn  very  low  temperature  such  as  oxygen  ,argon  and  nitrogen 

.'.etc  ,  this  is  because  of  the  fact  that  the  lower  the  temperature 

^  / 

the  harder  aluminum  gets  i 


j 


^l_iLl1I  ^L^^I  j  (Jl£juj|  ^^1  AiLjJaVLj  ji.VI 
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^ajujlj  ^  Ai jjx^ll  ^ J:}^ J^'^l  J  6(jljxll  CIjL^JiiaII 


CIjLc'Ljx^I  Aj.^x1Ij  Ai^Loxll  CIjIj j£judljll  LjIj^I  ^ J:A^ jlVI  ^Ia^^LujI  ^4 


4Aqjq^\l  cllljliakll J  CLlljjUall  (J^l^l  ^Lb  ^  ^ jjIaIVI  ,5 

^cLjI  jLijudll  jl^  j  4i!)L<ixJI  ^LiaII  cJ^l^  jc^  !)Ljaa 

Sjl  J^  cJ^I  J^l  C5^  JaLlail  CIjIjjL^I  j  L_i1xJ|  A^LLu^  ^ jjIaIVI  ^l^liLLajl 

^  jj^jjj^lj  (Jj^jVlj  (jJ^uuo^jVI  l'^ 

В.  Thromite  reaction:  Aluminum  is  a  reducing  agent:  This 

rea^tion  is  used  in  welding  steel  machines  and  railways  bars. 

\ 

,SjJ^I  Aj^^^I  ^l£Ul  ^aJ^ j  Aj^^^I  cU£judll  jljjJai  ^aJ^  ;  Cll^J^I  (Jc-lij 

C.  Aluminum  Alloys: 


Aluminum  Crcnze  ЛПсу 


It  is  used  to  make  decoration  materials. 


.ДЛа  Jl  lIjIjJI  4c.ljjL^ 


Duralumin  ЛИсу 


It  is  used  for  building  aircraft  parts. 


.CJlJliaH  c.|^).^l 


^axj  4£>ljjL^ 
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D.  Alum 


1.  Normal  Alum  has  many  uses  as  a  sterile  minor  cuts, 
whereby  it  helps  blood  to  clot  easily  because  it  dissolves  in 
water  and  А1(ОН)з  deposits  on  the  wound  and  stops  blood 


so  it  clot. 


2.  It  i^used  to  make  dye  permanent  on  textiles 


3.  It  is  used  in  purifying  drinking  water 


^jj^l  (jiaxj  .1 

AjulAaVl  ,2! 

Q18:  why  use  of  aluminum  bronze  in  the  manufacture  of 
decoration  materials. 

jldl  dll jJVI  AcUjjja  ^  ^ jjIaIVI  jj ^l^aUuil  /(Jlc. 

Because  Aluminum  Bronze  Alloy  resist  corrosion  and  change 
color  by  chaiiging  the  proportions  oip^tlieir  components, 
ranging  from  the  coibrofcoppeFtoThe^olor  of  silver  and  gold 
color. 

L-LudJ  jl  J  ^ jlij  ^ j-iIaIVI  JJ JJ^  jV  /  J^l 

_L_iA^I  (jjij  (jjl  ^^1  (JJjL^-ill  (jji  ^  ^ 
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Q19:  why  the  use  of  Duralumin  Alloy  in  building  aircraft 
parts. 

4.£jjjlu  ^1л^Ли]|  / 

Duralumin  Alloy  is  used  in  the  manufacture  of  some  parts  of 
the  plane  because  it  is  characterized  by  its  thickness  and 
hardness. 

S^Uall  ^.l^j^l  ^j^^l  ^^Ul  ~Л-у'1.,Л  /  cjI^j^I 

L^jLiua  |-^11л^ j 

Q20:  why  use  normal  alum  in  sterilization  of  some  light 
\^ounds. 

Jaja-;.ll  (jjaxJ  ^  ^^jIjjC.VI  t.,  UjII  ~1л4-,,'1  /  (Jlc. 

Because  it  helps  to  easily  clot  blood  because  of  its  solubility  in 
water,  aluminum  hydroxide  А1(ОН)з  is  deposited  on  the 
wounds  where  the  septicemia  stops. 

CJuijj^  ^.Ldl  ^  Ajljjj  ^  ^  Я1  j^ujj  ^jll  jj^  jfrLjoJ  AjV  /  ljIj^I 

jl^ja  ^UI  L-flajj  djja.  ^jj^l  А1(ОН)з 

Q21:  why  not  to  use  Aluminum  in  the  manufacture  of 
electrical  wires  instead  of  copper  Note  that  the  delivery  of 
aluminum  for  electricity  is  twice  the  delivery  of  copper. 
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(jlj  Laic.  (JjoIaLH  (jja  ^  Ac-ljj-^  ^.ic.  /(_Jic. 

.(J"'  'i'  (_]j‘  ^ ^  ^  a»  ■  >1  ^'-uU  ^  .'J(^^"  ^ cJj  ‘  ^ j*' 

Because  aluminum  is  more  or  less  than  39%  of  copper  for  the 
same  thermal  range,  aluminum  is  not  made  of  electricity  wires 
except  within  a  limited  range. 

(_^ЛаИ  (jjiiil  (j‘'^  *>■ (jje  *X)39  _j'  ijJjaj  ^ 

(j'Jaj  (jjAjJa  V'  г'  .'J(S^"  tJj'-uo'  ^ jjjjalV'  (j-a  ^jjL^J  jls 

Q22:  How  to  Test  of  Aluminum  lons: 

.4j'^ ja  ^jjj^lV'  jjj'  jc.  (-fl^  :(jj 

Aluminum  ion  is  identified  in  its  compounds  by  basic  solution 
such  as  sodium  hydroxide  or  potassium  hydroxide  whereby 
they  react  with  aluminum  ion  AP"^  to  form  a  white  gelatin 
deposit  which  is  aluminum  hydroxide  А1(ОН)з  as  in  the 


following  formula: 


Al^^  +  3NaOH 


А1(ОН)з 


white  gelatin  deposit 


+  3Na^ 


AlCb  +  3NaOH 


А1(ОН)з  +  3NaCl 


(JLo  (J A-laljaj ^  ^ jjIaIVI  (JJ:3^  j 

Aluo^ (J^  J  CJJ^  AiLjaVI  Aixa  ^ jjL jj^^I  Jj^?^ 
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t  _  JJ^^  j-a  ^bjat  Aic.  LUjuitjll  1лд  4-1  J^  ^ jj'^^^W' 

■  ~ jj  '^j  ‘  diLl^jll  jj^ 

Q26:  Complete  the  following  reactions  and  then  expressed 
with  balanced  chemical  equations. 

jjj^  Д_и1_1А^  i^uc.  j^  ^  4_ijVI  di^lc-lijll  (j<e£l  ;  jjo 


1 .  Aluminum  chloride  +  Sodium  hydroxide 


AICI3  +  3NaOH 


А1(ОН)з  +  3NaCl 


2.  Aluminum  sulphate  +  Sodium  hydroxide 


А12(804)з  +  6NaOH 


2А1{ОН)з  +  3Na2S04 


3.  Heavy  heating  of  aluminum  hydroxide 


2А1(ОН)з 


АЬОз  +  ЗН2О 


4.  Aluminum  +  hydrochloric  acid 


2A1  +  6HC1 


^  2AICI3  +  ЗН2 
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СИЛРТЕС  С4 


Solutions  and  Expressions  for  Concentration 

Solution:  It  is  a  homogeneous  mixtures  composed  of  two  or  more 
pure  substance  having  no  chemical  reaction  between  them,  the 
substance  with  majority  in  the  solution  is  called  the  (solvent )  and  the 
material  with  less  existence  in  the  solution  is  called  the  (solute).  This 
relation  can  be  represented  by  the  foll6Mng  equation. 

Solute  +  Solvent  - — ►  Solution 

(Jc-Uj  V  jii^l  jl 

oJ j^ j.dl  ^ (J jU  j^ j.dl 

(JjU^ll 

Ql:  What  are  the  solutions? 

^(JJl  ^^^La  |(JjJ 

1 .  Solid  in  liquid  (such  as  dissolving  NaCl  salt  in  water  to  get  a  salt 
solution) 

2.  liquid  in  liquid  (such  as  dissolving  alcohol  in  water) 

3.  Gas  in  liquid  (such  as  dissolving  HCl  gas  in  water) 

There  are  other  types  of  solutions 

4.  Gas  in  gas  (such  as  air) 

5.  Solid  in  solid  (such  as  various  alloys,  and  the  most  important  of 
coins) 

JjN  A  fjlc.  (Jjb^^jl  ^.Ldl  NaCl  ^LtJall  ^Le  ajI jl  JiLa)  (JjLu)  ^  jL  ^  .  \ 

(^LeJall 

(«.Lall  Jj*^S\l  AjIJI  (JIa)  (JjLui  (JjLoi  _2 

(p.Ldl  ^  HCl  4jjj^  cJL^)  JjLu)  ^  jlc.  .3 

JjU-all  (jx  (JJ^I  ^l jjl  UilljA 

(cJjrjl  ^lj^l  J^)  jl-^  >  jt^  .4 

(  ■^ll  .^jijll  1  ^  .a^l  j  Л  аЬ.ў  .д\1  (jljLjuJI  JLa)  'L  ^  'L  ^ 
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The  nature  of  solutions:  Names  of  solutions  vary  according  to 
the  amount  of  the  solvent  and  the  solute  and  also  the  nature  of  the 
dissolving  process..  Divided  into: 

1.  A  saturated  solution  is  the  solution  which  contains  a  greater 
amount  of  the  solute  and  the  solvent  can  dissolve  no  more  of  solute 
at  the  given  temperature  and  pressure. 

2.  Super  saturated  solutiou:  It  is  th^  solution  When  the 
amount  of  the  solute  is  greater  in  any  solution  that  the  solvent  is 
not  able  to  dissolve  it  under  normal  conditions,  this  solution  is  not 
stable  it-de  posits  the  extra  amount  of  the  solute,  turning  it  into  a 
saturated  solution. 

3.  Au  uusaturated  solutiou:  it  is  a  solution  that  contains  le^s 

solubility  required  for  saturation  at  a  given  temperature  and 
pressure.  [ 


I  ~ > n'a'i j  AjLaC-  AjtJjJa 

jA  :  (Saturated  Solution)  .  l 

1.^1Ла]|  (JA  ‘  ‘'J  ^ U^J  '■.^-lludl  (ja  j^AA 

.  jjXA  JaxjJaj  Sjl  Лю- 

(jjij  (^311  Jjk^l  jA j  :(Supersaturated  Solution)  JAf  Jji^'  .2 

I3a  j  AjjIjjc-VI  <--Sjji^l  4jjI  jl  jA  Le  J jN  A  (.^IaaII  Aja£ 

J£jj  L^IAaII  (ja  S^jI  jil  Ajja^l  Jaih  l^l  UjjIj  JJ'  *.  -«11  jA  ^ jjll 

JjN  A  ^^1  (J j^Jjji  i_jja)l  j 

(jjja.'  131  Jjia^l  jAj:  ( Unsaturated  Solution)^^  j:?^'  Jji^'  .3 

.  jjAA  JaxjJail  j  Sjl  j^l  J^jJ  Ajc-  ^Jaj  jii  4.A j^UI  4_1а£]|  jA  Jsl  LjlAAil  jA  Aja£ 
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Q2:  Define  electrolytic  solution? 


(JjWxill  LJjC.  [QH 


It  is  the  solution  in  which  soluble  particles  ionize  the  solution. 


Jjii^l  ^  (..jIaa]!  UtJ^  ^ jii-All  jA j  '1.^1  j^l 


Strong  electrolyte:  is  the  solution  that  dissolved  molecules 
completely  in  solution  such  as  hydrochloric  a^ 


HCl 


+  С1 


(Jjii-All  ^  ^Ij  (..jIAaII  (UjIjj^)^  UtJ^  (Jjia-dl  jA  j^l  UjJjjj^VI 

(^jjKjjJ^I  (jjiAUk  JjA 

\ 

The  weak  electrolyte:  its  molecules  are  partially,  moderately  pr 
sl^htly  ionized  like  hydrofluoric  acid 


НҒ 


н+  +  ғ 


(JIa  ^Ij  ^ jl^^l  jA  ;L_L}xjJall  Cll^ jjjSJVI 

ciLjjis jjAj^l 

/ 

There  arKcompounds  that  do  not  ionize  their  molecules  in  the 
solution  andare^lled  non-electrolyte  solution^such  as  sugar  and 
alcohol. 

(JIa  AjjJjjj^I  j^I  (JJLa-Alb  ^_g£.Jjj  (J jii-All  J  l^ljj  (UjI^ja 

.  J^VI  J j^lj  jixdl 
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Q3:  How  do  you  make  the  following  conversions? 

A.  Convert  unsaturated  solution  into  saturated  solution. 

B.  Converting  concentrated  solution  into  diluted  solution. 
Answer 

A  -  Ву  adding  another  amount  of  solute  until  the  melting  process 
stops  when  a  deposit  is  observed.  and  we  get  rid  of  the  precipitator 
in  the  nomination  process. 

В  -  Ву  adding  another  amount  of  solvent.  The  more  solvent  is 
added,  the  more  concentrated  the  solution  becomes. 

(JjW  ^l  (Jjia.ja  Jjjali 

J  Jjl^^  ^l  Jjia.ja  Jjjaj  .В 

^Ja^^La  Jjc-  (jljj.ill  4_Дл£-  L_a3jjj  с.^1Лл11  (jx  j^l  Ajja£  AiLjalj  cillj j  -  I 

_^jjjjjjll  Ajiaju  uJjjI jll  (jA  j  ^i-JjjI j  jj^ 

j^jj  i-  L^jjall  ^iLjal  jja  Ijjj  Lal£  ^UJJjjall  jj  (_^J^I  AiLjalj  (illij  -  LU 

.jj^li  jj^ijjl^l 


Q4:  Define  solubility? 


?  jbjill  AjLli  (__ajc.  ;  jjj 


The  maximum  amount  of  a  solute  which  сдп  be  dissolved  in  a 
given  amount  of  a  specific  splvent  to  result  in  a  saturated  solution 
at  a  given  temperature  . 

jja  dulj  *>■  LUjjj  jl  j^jj  AjI  jjall  0 jLall  jja  Ajja£  J^l  l-^i^  (__ajAj  /  (.ul j^l 

Д^лЛЛ-ч.  CajLua  ojl  j^  4.^jj  jjc-  ^jjLe  JjI-n.  а  ^_gic-  (J j‘^'^11  jJAja  ( .  j -д 
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Q5:  What  are  the  factors  affecting  solubility? 

ojjjaII  (J-eljSLll 

Factors  affecting  solubility  are  solubility,  solvent,  temperature 
and  pressure. 

LjJjAaII j  LjjIAaII  Ajtjjla  jjljj^l  A^l-3  ojjjAll  (_)aI jxll  /  (.^lj^l 

JaxjJall  j  ojl  j^l 

Q6:  why  dissolve  the  salt  in  the  water  when  stirring  more. 

,^)^l  ojjajaj  ^lxJall  ^Ia  CJ jjj 

Because  the  process  of  shaking  lead  to  contact  with  the  surface  of 
the  crystals  with  water  more. 

^Lollj  ^^I  j  /  L^l ^^i^l 

Q7:  why  Sugar  powder  dissolves  faster  than  its  granules. 

^AjIjJ^  (JA  ^ JjaI  j£julll  (Jja-JJdA  ^Jjjj 

Because  the  surface  of  the  powder  exposed  to  contact  with  water 
molecules  is  farger  than  the  surface  of  sugar  grains 

^.lajjdll  jA  J^l  jj^  o.La1I  djljj  ЦаюаЬ^а!  (jiajXAll  (Jj^-uiaII  ^lauj  jV  /  i-^l  j^l 

j^judll  ‘-"'1 
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Q8:  why  dissolve  materials  in  hot  solutions  faster  than  cold. 

-^11  LJjjj 

Because  the  energy  of  the  movement  of  liquid  molecules 
increases  at  high  temperatures,  which  increases  the  probability  of 
collisions  of  liquid  particles  with  the  surface  of  the  sugar  crystals, 
and  helps  in  the  speed  of  melting. 

Lax  Ая.аЬ^)л]|  ojl^)^l  (JjLuJI  Д.£^)^  AllJa  (jV  /  L^l_ji^l 

jcLui^  j^jjill  dlljjij  ^iajjuJ  (JjLuJI  CjUj  ^jLuuaJ  0 jS  dlVLaJ^I  jA 

^jLjjj  Ac  jju) 

Q9:  why  CO2  gas  bubbles  rise  in  the  gas  drink  after  opening 
the  lid 

J.I  li»ll  .ixj  jiiJl  LJ jJjUaII  CO2  LllldaS  .^LuaJJ 

When  the  lid  is  opened,  the  CO2  pressure  decreases  and  its 
solubility  is  reduced  so  the  gas  bubbles  rise  upward. 

L "  'I Г--1  iia  лг~-1 .  ^V'  AjUjj  AjLU  cJ^J  C02  L.»  .  jU  f  I  Li4\l  j  (.^1  jdl 

jUii 

QIO:  Define  diluted  solution  and  concentrated  solution. 

?  j^jjdl  (J jia^dlj  L-aaaudil  (Jjlauttil  LJjc.  ;  jjj 

Dilute  solution:  A  solution  that  contains  a  relatiyely  small 
amount  of  solute. 

Concentrated  Solution:  A  sofution  that  contains  a  large  amount 
of  solute. 

/  Ljljdl 

.L^ljjail  jja  ^  LS^  Jji^jdl  jA  j  aaAj'll  JjW  ^.11 

.LjlAAil  jja  SjJ^  Aja£  jjJauJ  Jjl-v  j'II  jA  ;  j^jdl  Jjl-v  .лИ 
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Qll:  Define  Concentration  by  Mass  percentage: 


Concentration  by  Mass  percentage:  It  is  the  number  of 
grams  of  the  solute,  which  are  dissolved  in  100  grams  of  the 
solution.  The  percentage  of  mass  ratio  of  the  solute  and  the 
solvent  is  calculated  as  follows: 


Percentage  Concentration  of  solute  =  ^  100% 


mass  of  solution(mT) 


Solute  %=  X  100% 

^solution 


Percentage  Concentration  of  solvent  = 


Solvent  %=  X  100% 

^solution 


шт  =  mi  +  m2 

Mass  ratio  of  the  solvent  =  Solvent  mass  (тг)  /  solution  mass  (тт)  X100% 


=  component  mass  /solution  mass  x  100% 
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Mass  ratio  of  any 
component  of  the 
solution 


Example4-1:  What  is  the  mass  ratio  of  the  solute  and  the 
solvent  of  a  solution  made  of  15.3g  of  salt  dissolved  in  155g  of 
water. 


Solution: 


Mass  of  solute:15.3g  =  mi  Mass  of  solvent:155g  =  mi 
Mass  of  solution  =  Шт  =  mi+m^  =  15.3  +155  =170.3g 

Mass  percentage  of  the  solute  =mi/mT  x  100% 

=  15.3/170.3  X  100%  =  8.98  % 

Mass  percentage  of  the  solvent  =  тг/тт  x  100  % 

=  155/  170.3  X  100%  =  91.02% 

Example4-2:  A  sample  of  vinegar  contains  4%  of  acetic  acid 
by  mass.  How  much  Vinegar  is  required  to  obtain  20g  of 
acetic  acids  solution? 

Solution: 

Percentage  mass  of  solute  =  x  100% 

mass  of  solution 

4%  =  ^  X  100%  тт  =  =  500g 

тт  =  500g  vinegar  necessary 

Exercise  (4-1):  A  solution  is  formed  by  dissolving  48.2g  of 
sugar  in  498  g  of  water.  What  is  the  mass  ratios  of  sugar  and 
water  in  the  solution? 

Solution: 

шт  =  mi  +  m2 

тт  =  48.2g  +  498g  =  546.2g 

Percentage  Concentration  of  solute  =  x  100% 

mass  of  solution(mT) 


Solute  %=  —  X  100% 

mj 
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Solute%=-^^x  100% 

546.2^ 

The  mass  ratios  of  sugar  =  8.82  % 


Percentage  Concentration  of  solvent  = 


X  100% 


Solvent  %=  —  X  100% 


Solvent  %=  X  100% 

546.2^ 

The  mass  ratios  of  water  =  91.17% 

Exercise  (4-2):  20g  of  hydrochloric  acid  is  diluted  by  80g  of 
water.  What  is  the  mass  ratios  of  acid  and  water  in  the 
solution? 

Solution: 

тт  =  mi  +  mi 

тт  =  20g  +  80g  =  lOOg 


Percentage  Concentration  of  solute  = 


X  100% 


Solute  %=—xl  00% 


Solute  %=  X  100% 

1005 

the  mass  ratios  of  Acid  =  20  % 


Percentage  Concentration  of  solvent  = 


X  100% 


Solvent  %=—x  100% 


Solvent  %=  X  100% 

IOO5 

The  mass  ratios  of  water  =  80  % 
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Concentration  in  volume  percentage  :It  is  ratio  of  volume  of 
each  component  of  the  solution  compared  to  the  total  volume  of 
the  solution  multiplied  by  100. 


Percentage  of  volume  for  solute  =; 


X  100% 


Solute  % =—  X 100% 


Percentage  of  volume  for  Solvent  =■ 


X 100% 


Solvent  %= —  xl00% 


Example4-3:  Calculate  the^percentage  of  volume  for  both 
acetic  acid  and  water  in  a  solution  formed  by  mixing  20  mL 
of  acetic  acid  and  30  mL  of  water. 

Solution: 

Volume  of  the  solute  Vi  =  20  mL 
Volume  of  the  solvent  V2  =30  mL 
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Volume  of  the  solution  (Vi+V2)=20  +  30  =  50  mL 


Percentage  of  volume  of  the  solute  =V1/  VT  x  100  % 

=  20  mL  /  50  mL  X  100  %  =  40  % 


Percentage  of  volume  of  the  solvent  =  Vi/Vx  x  100  % 

=30mL/50mLx  100%  =  60% 


Example4-4:  What  is  the  volume  of  ethyl  solution  expressed 
in  ml  that  is  requii*ed  to  be  added  into  water  so  that  the  total 
volume  of  the  solution  would  be  50  mL,  and  its  percentage  of 
volume  would  be  80  % 

Solution: 

Percentage  of  volume  for  any  component  component  ^qqo/q 

80%  =-^xl00% 

SOml 

VI  =  =  40  mL  of  ethyl  alcohol  is  required 

Exercise  (4-3):  if  80  mL  of  pure  water  is  added  to  20  mL  of 
sulfuric  acid,  what  will  be  percentage  of  volume  for  both 
sulfuric  acid  and  water? 

Solution: 

Volume  of  the  solute  Vi  =  20  mL 

Volume  of  the  solvent  V2  =80  mL 

Volume  of  the  solution  (Vi+V2)=20  +  80  =  100  mL 

percentage  of  volume  of  the  solute  =Vi/  Vt  x  100  % 

=  20  mL  /  100  mL  X  100  %  =  20  % 


percentage  of  volume  of  the  solvent  =  V^/Vt  x  100  % 

=80  mL  /100  mL  x  100  %  =  80  % 
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Expressing  Concentration  by  Mass  /Volume: 


Sometimes,  concentration  is  expressed  by  mass  unit  of  the  solute 
(gram)  in  a  given  volume  of  the  solution  (liter),  the  unit  for  this 
kind  of  concentration  is  (gram/liter)  (g/L). 


Concentration(g/L)  =  mass  of  the  solute  (m)(g)  /  volume  of  the  solution(V)(L) 


Example  (4-5):  5  grams  of  copper  sulfate  are  dissolved  in 
L  of  distilled  water  .Calculate  the  concentration  of  solute 
the  solution,  with  g/L  unit. 

Solution: 


Example  (4-6)  :  Calculate  the  mass  percentage  of  methyl 
solution  containing  27.5g  of  methyl  alcohol  and  175  mL  of 
water  and  assume  that  water  density  is  1.00g  /mL. 


It  is  worth  noting  this  expression  of  concentration  itself  is  the 
definition  of  density  wltichis  the  unlt^r  yolume  mass.  If  density 
is  symbolized  by  / 

the  Latin  character  (p) ,  Mass  (m)  and  Volume  (v),  therefore, 
density  is  expressed  by  the  following  relation: 

Density  (g/Liter)  =  mass  (g)  /volume(L) 

m(g) 


Concentration  (g  /L)  = 


Solution: 


P(g/L)  = 


m(g) 

V(L) 


m(g)  =  p(g/mL)  X  V(ml) 
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m(g)  =  l(g/mL)  X  175(ml)  =  175  g 
Mass  of  methyl  alcohol:  mi=  27. 5 g 
Mass  of  water:  m^  =  175  g 

Mass  of  solution:  тт  =  mi  +  mi  =  27.5g  +  175g  =  202.5g 
Mass  percentage  of  methyl  alcohol  =  x  100% 


Mass  percentage  of  methyl  alcohol  = 


тТ 
27.Бд 


X  100%  =  13.6% 


202.5g 

Exerdse  (4-4):  what  should  be  mass  of  sodium  hydroxide 
dissolved  in  IL  of  pure  water  in  order  to  obtain  a  solution 
with  0.5g/L  concentration? 

Solution: 


Concentration  (g  /L)  = 


mjg) 

L(L) 


o.5gai= 


mjg} 

1(Ж) 


m  =  0.5g 


Exercise  (4-5):КС1  is  5.80%  by  mass  in  a  solution.  Calculate 
mass  of  KCl  in  0.337L  of  the  solution.  (Suppose  that  density 
of  the  solution  is  1.05g/ml) 

Vt  =  0.337L  X  lOOOml/L  =  337ml 

P(g/L)-  — 

m(g)  =  p(g/ml)  X  V(ml) 

m(g)  =  1.05  (g/ml)  X  337  (ml)  =  353.85  g 

Mass  percentage  of  KCl  =  x  100% 

5.80%  =  X  100% 

353.85  g 

mi  =  20.52  g  =  mass  of  KCl 
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Ql:  what  is  the  General  Characteristics  of  Group  4 

1.  The  members  of  this  group  show  a  clear  tendency  to 
transfer  from  the  nonferrous  to  metal  characteristics  as  we 
go  higher  to  lower  in  the  group,  i.e.  as  the  atomic  number 
increases.  Carbon  is  nonmetals,  silicon  and  germanium  are 
metalloid  and  tin  and  lead  are  pure  metals. 

2.  Tin  and  lead  have  the  physical  characteristics  of  metals 
such  as  high  density  and  thermal  and  electro  conductivity 
together  with  bright  color  and  high  malleable  and  ductile 
prone. 

3.  The  melting  and  boiling  points  of  group  4elements  also 

decrease  as  we  go  from  the  top  to  bottom.  ^ 

4.  Xhe  elements  of  this  group  are  also  known  to  haVe  four 
valence  electrons  in  their  outer  shells.  They  need  to  g^in, 

/  lose  or  combine  four  electrons  to  reach  the  stable  electron 
I  configuration.  Due  to  the  difficulty  of  gaining  or  losing 
\  four  electrons,  the  elements  of  this  group  tend  to  combi(ie 


four  electrons  via  making  covalent  bonds  to  reach  the  tetra- 
oxidation  case  (+4).  silicon  and  carbon  compounds  ate 
actually  covalent  compounds  of  tetra-  oxidation. 


5.  Germanium,  tin  and  lead,  on  the  other  hand,  combine  to 
make  ionic  and  covalent  compounds.  In  the  ionic 
compounds,  only  two  electrons  are  lost  to  make  Ge?"^  ,Sn^^ 
and  Pb^"^ 

6.  The  elements  of  this  group  whether  metalloid  or  nonmetals, 
have  low  level  of  activity. 

7.  They  react  with  the  nprimetals  such  as  oxygen  but  they 
need  heat  to  do  so. 
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Дл11лЛ  (JLo  A_ijIjJ^I  LgJ  ^j-^aljL^^lj  ^AjL^a^l  ^2 

.  jjJtj  (jjiail  JjlaH  jjjtj  jlt  (jjiH  ^  ^bj^lj  jl  jaJI  Jj^jjilj 

^^1  ^^^Jc-VI  je  LjJA Jj  l-ttljj  AajI jil  Кс, j A-v  aII  j ■  V-  jLjic. j  jljjj  L»' Д'  jiaaa-ij  .3 

.JLjVI 

I^IAj-^I  jsl^  Llllj JJJ^I  AjUjI  l-^•ji  ■д"  0  Jjk^ljc-  jl  L_ajJAjail  jjA  .4- 

jjj£j  ^l  J j*^ jii  iIjU jjj^I  AajjI  ji  jl.iaa  jl  i_au£  ^I  jj^llaj  .A^ jUJI 

JjuaUc.  (Jj^j  tLllUjJJ^j  AjUjI  jl.i^  jl  LjljalJ^I  <Jj3bjjja  J  '.ь  •'.<  .  Jiluljftil  jjJJ^yi 
(J jjj^ jii  AjjttALuij  Jajl jj  ^jjj^  lIjUjjj^I  AajjI  (jjj  ^jft^l  Ч£. jja^jttil  oJa 
Cjl^jja  ^ljil  (.gA  jjJj^l  LllL^jja j  jj^^uJI  .(4+)  oAua^Vl  AiL^  (_Pj 

.4jC.Ujil  оЛи;£У1  (jja  AjjaALujj 

(UlL^jjail  j‘< •  jj*ja^  t(jj^l  Aj^U  (jja  t(jjaLu^jilj  jjAu^ail j  ^jULaj^l  .5 

J  Qq^  2  jUjjj^j  jl  jaa  ^  ‘AUjjVI  jjail  .A^LUilj  AUjjVI 

.Pb^+J  Sn+2 

jja  jjaaULa  (J  jJuija  l-^•ji  tAjjisjUI  jl  ^L^Iall  ^|  jjj^  Яс,  jj'-v  jvII  о^Д  ju^Uc. 

^  /  .JaLUil 

.Uiijj  ^U^  ojljaJl  (_gJj  ^Ua-j  I (^  '^l j  (jja-j-UVl  (Jj-a  lLiI  jisjUl  (Jc-lijj  .j 


Q2:  How  silicon  exists  in  nature 

1.  Silicon  is  the  most  abundant  element  in  the 
earth’s  crust  after  oxygen. 

2.  It  constitutes  more  than  one  quarter  of  the  earth’s 
crust,  approximately  28%. 

3.  It  occurs^mostly  in  combination  with  oxygen  in  soil  or  as 
various  forms  of  sand  and  clay  deposits. 

4.  It  does  not  occur  as  a  pure  free  element  in  nature. 

5.  It  is  most  widely  distributed  in  rocks  as  silicon  dioxide  (SiO^). 

6.  It  in  the  form  of  quartz  and  sand. 

Ял^1  jj^LUI  j^jj  :  j- 
.  jja-jui^Vl  -jsLJ  jjajVl  ojuj3  (_^  oj3 j  jJ^Vl  Jujajjtil  jA  jj^jljuill  .  I 

.^28  lP'j^  ‘  J^'  * (i^J  СУ^  J^^  J^As  jAj  .2 
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4  (Jl£jajl£  ji  ^  cilljiajVb  L^Liil  Cj^^j  3 


^AjbjJall  C*1>W*l  V  ,4 


.(SiO^)  cJ^  jji^'  ^ \jl^\  jA  .5 

.lU Jj  jj j'j^'  cJ^  Ц-з'  ,6 


Q3:  What  are  the  forms  of  silicon? 

Silicon  has  two  main  forms. 

The  first  form  of  silicon  is  crystallized  of  dark  brown  color. 


The  second  form  is  non-crystallized  of  dark  gray  eolor.^ 

The  crystallized  form  is  less  active  than  the  non-erys  jd 
one/Both  forms  have  a  formula  similar  to  diamonds 


Q4:  How  to  prepare  Non-crystallized  silicon  in  the  У 
laboratory 

Non-erystallized  silieon  can  be  produced  by  heating  potassium 
element  in  silicon  tetra  fluoride-(SiF4). 

SiF4  +  4K  ^  Si+4KF 


:Ял1и]1  AljUjdl  llaj  (SiF4)  uj^' 
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Q5:  How  to  prepare  crystallized  silicon  in  the  laboratory 

The  crystallized  silicon  can  be  obtained  by  melting  silicon  in 
aluminum  then  cooling  the  solution.  Finally,  silicon  crystals  can 
be  separated  from  the  solutilon. 


^jjiejlVl  jbjj  jjjL  jt  jji^t  jj^Audt  ^  Jj*^l  ji^j 

j  ji-N.  а\1  jx  jj£jjuJi  djijjij  jju^s  j^-^<  ( 1  jj^i .  J  ji^^i  -^j^ 


Q6:  How  to  prepare  an  industrial  silicon 

Silicon  can  be  prepared  industrially  by  reducing  silica  (SiO^) 
using  high  temperature  and  carbon  or  magnesium  as  a  reducing 

elemcnt. 


Si02  +  2C  ^2COT+Si 


1  ^g.1 


L  Q 


4^jJ  (SiO^)  J1  jiil  jJjL  jt  jj^Uudl  Jj*ja^  j^ 

(JL^I  (J^ljt£  ^ ^^-ljaLni-Л  jl  j  Д,  Jlc>  Sjl^)^ 

\ 

Q7:  What  are  the  physical  properties  of  silicon? 

1.  Silicon  is  a  metalloid. 

2.  It  is\  a  very  rigid  element,  with  a  high  melting  point  оД 
approximately  (1410  °C). 

3.  It  has  h  gray  color  and  a  metallic  luster. 

4.  It  is  a  semi  cOnductor. 

jj^jl,,'!!  Дии  j^l  ,  ^-n\I 
,jiall  jA  jj^jljuill  J 

1410)  ilJ  УЬ  ^j\  4  AjIjlII 

(Ajjla  A^jJl 
(jjjjj  (^SLaj  jji  LgJ  .3 
(jjk-ajA  jAj  ,4 
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Q8:  What  are  the  chemical  properties  of  silicon? 

1.  Not  react  with  most  acids. 

2.  It  melts  in  aqueous  solution  of  bases 
Si  +  2NaOH  +  H20  ^  Na^SiOs  +  2H2 

3.  Silicon  is  very  reactive  with  chlorine 
Si  +  2CI2  ^SiCU 

4.  Silicon  is  not  prone  to  react  at  room  temperatures.  It 

reacts  at  _ 

5.  Silicon  and^t^atural  compounds  (silica  and  silicate)  are 
not  pojsonous. 

V  ,  1 

(Jc-lijil  liSj  .iC-tjiH  (j<a  (Jji^-a  jjj  ,2 
,A2ijit  4ijbt..aii  La£  jji^i  (jc-iijii  jj^^juJi  ,3 

4_^jj  950)  ,4ijiil  SjljA.  t " 'I  j  jjii  4_iuiajc.  (jji2  jj^LLjjaiil  ,4 

(Ajjla 

4a)Lui  ( l.^*^K'Lw,ll  a  l^jlluJIJ  <JxJjiail  4jIj£  >e  5  j  a£jijjaJI  S 

•  **  \  ****_✓  **  **  J  **  ***  *  W.-/  **  ** 


Q^;  What  are  the  uses  of  silicon 

1)  Electrical  industry,  electrical  appliances  and  in 
manufacturing  solar  cells. 

2)  Mdtal  bars  used  in  different  industries. 

3)  Glas^,  cement  and  ceramics  industries. 

4)  Organic  silicQn  materials  which  are  veiy  iinportant 
commercially  ihdhe  production  of  ojls  and  plastics. 

jj^2juail  diVLaxJuil  ^^^^Le  ’(JJJ 

,4jubajjjil  biiliJI  ^^iiutfaJ j  4.jljj^.^l  oj^.^VI j  Cjl^jjJ^VI  Ac-ljjua  ,I 

J  а1".ў  A  ^"'+-1  ^  ,Л  X  ''Л*  A  jLiujad  ,2 

.‘^b'^l JJ“'^I_?  ClliajuiVlj  jil  f^l  ^  3 

^ljjl  ^  J:?^  <JaaV|  Clllj  AjjjJaxil  .iljjail  ,4 

,iiijjui!>Ljlj  djjj  jil 
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QIO:  What  are  silicon  compounds? 

1.  Silicon  compounds  with  hydrogen  (((silicon  hydrates))) 

These  compounds  consist  of  silicon  and  hydrogen.  SiH^  is  an 
example  of  such  compounds.  It  is  prepared  by  the  reaction  of 
magnesium  silicide  Mg^Si  with  the  acids  such  as 
hydrochloride 

Mg2Si  +  4HC1  ^  SiH4  +  2MgCl2 

2.  Silicon  Compound  with  Oxygen 
SiH4  +  2O2  ^  Si02  +  2H2O 

Qll:ri  ow  Silica  Found  in  Nature 

1 .  It  occurs  in  nature  as  pure  silica  such  as  quartz  anc 
flints.  They  are  highly  solid  substances  and  are  used^n 
cutting  glass  and  scratching  steel. 

2.  The  other  form  of  silicon  dioxide  (Silica)  (SiO^)  is  the 
impure  silica  such  as  sand  and  clay.  It  contains  | 

/  different  quantities  of  impurities  which  give  it  a  widq^ 
range  of  different  colors.  ! 

j  .u'j‘  (_&л  Л  wi'll  4jb.niall 

(_].«jll  (_]^  i^jlluall  jA  (i^jllujll)  (jj^jhjnll  (^i^  J^Vl  (_]^jja]l 

(jx  Ajtjuilj  4£>jja^_a  4_iiaxj  ^_^1  L^ljjjjll  (jjo  ^  all-v  a  t "  lS 

.AillLjdl  ў1  jiVl 

Q12:  What  are  the  properties  of  silica? 

1 .  It  is  not  reactiVe  wheh  reactswdfh  chlorine,  bromine, 
hydrogen  or  most  of  the  acids. 

2.  It  reacts  with  hydrofluoric  acid  and  bases: 

Si02  +  6HF  ^H2SiF6  +  2H2O 
Si02  +  2NaOH^  Na^SiOs  +  H2O 


96 


Ali  AL-Turaihy 
07802542880  -  07822759592 


Chemistry 


Class 


3.  It  reacts  with  oxides  or  metal  carbonates  by  high 
heating.  The  resultant  compounds  are  known  as 
(silicates). 

4.  Adding  acids  to  the  solutions  of  alkaline  metal  silicates 
result  in  aqueous  silica  which  can  be  dried  into 
noncrystalline  powder  called  (Silica  gel).  Silica  gel  is 
mainly  used  as  a  drier  due  to  its  large  surface  and  great 
ability  to  absorb  water. 


,4- 


Q13:  define  “water  glass”  or  “liquid  glass”  And  what  its  uses 


Its  aqueous  solution  concentrated  for  sodium  silicate  is  the 
most  widely  used.  It  is  soluble  in  water. 

5.Ld\  (_Jjl3  4jl  t  ,'l  ^"'1^3.'“'^  (.5^^  (_]j\-N.  л 

1.  It  is  commonly  used  in  various  industrial  fields  such  as 
providing  passive  fire  protection  for  textiles  and  papers. 

2.  It  is  also  used  as  a  cheap  adhesive. 

3.  Cement  can  be  strengthened  hy:  mixing  it  with  sodium 

silicate  in  order  to  be  used  in  buildings. 

(jJ^pJl  (jja  Jjl  -д-|\1  jJ  (JiLa  ^jr-l  u^\l  t.-'yi  -N  л\1  L  a\--!..  л  ^  ojlx-  ^LijLjjJ  ,  \ 
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Q14:  defined  Silicones 

Silicones:  are  organic  compounds  of  silicon.  They  aren't 
poisonous  and  are  very  stable  along  a  very  wide  range  of 
temperature  variation. 


Q15:  What  are  tj^ilicones? 

1.  Silicon  oils  are  the  most  important  of  these  compounds.  They 
make  the  surfaces  anti  adhesive  and  anti  moistuf  ’  re 
used  to  cover  the  roofs  of  buildings. 


2.  Silicone  rubber,  has  more  thermal  stability  than  hMro 
/  carbonic  rubber.  It  maintains  flexibility  at  a  wide  range  of 
i  temperature  variation.  It  is  used  in  manufacturing  of  molds 
\  and  as  a  sealing  substance  in  baths  and  kitchens. 


construction  materials  water  proof  ,too. 
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Chapter  six 
Organic  chemistry 


Ql:  what  is  Importance  of  organic  compound: 

1- All  forms  of  basic  food  materials  for  human  and  animals,  which 
are:  proteins  ,  carbohydrates,  oils  and  animal  and  vegetable  fat. 

2- Many  natural  and  synthetic  products  like  cotton,  wool,  natural 

and  synthetic  silk,  papejLand^plastjcs. _ ^ 

3- Fuel  like  petroleujh,  natural  gas  and  wood, 

4- Medical  drugs  as  well  as  vitamins,  hormones  and  enzymes 


Q2:  How  to  prove  the  presence  of  carbon  in  organic 
compounds 


1- When  lighting  a  candle  or  a  piece  of  paper  or  (any  organic 
material),  carbon  dioxide  CO2  is  released  which  can  be  found  by 
adding  Calcium  Hydroxide  solution  Са(ОН)2  which  makes  it 
turbid,  whereby  calcium  carbonates  are  formed.  СаСОз. 

2- When  sugar,  an  organic  substance,  is  burnt  in  a  test  tube,  a  black 
substance  is  formed  which  is  carbon.  This  indicates  that  carbon  is 
found  in  sugar  as  a  component. 


.СаСОз  .f  jjj£j  ^  djj^.  t 
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ojLe  ^  (  jblkt  LJ ^  i  AjjjJaC.  jA j  (  j£jjJ1  LeAic.  -2 

.  jj-iaj*£  j£j-all  ^  jjJJ^l  ji  J^  LiA  .  jjJJ^  ^J  «^bjJJi 


Q3:  What  are  the  general  characteristics  of  organic 
compounds? 

^_ljjJa*il  dll^jjall  4joljtil  dlljj-^l  ^_^Lo 

1- All  organic  compounds  contain  carbdn  in  their  compositions 
and  are  subject  to  decomposition  or  combu§tion  by  heating, 
particularly  if  heated  to  high  temperature. 

2- Atoms  in  the  organic  compounds  are  bonded  by  covalent 

bonds,  making  them  react  slowly.  \ 

3- Мапу  organic  compounds  do  not  dissolve  in  water  but\oluble 

in  some  organic  liquids  such  as  alcohol,  ether,  acetone  and  cVbon 
tetrachloride.  ^ 

(JiaJiil  'Cj<ajC.  J  1  ''l  jA  J*'  jjaJj  4jjjJa*Jl  UjI-^ j-dl  -  1 

Jjlc.  ojl J^  LS^)  'Cj^Lul  dljl^  Ij)  ^jjjaLi  t  jji-uullj  (jljl^Vl  ji 


Jclijj  1  ^  L  Le-o  ;4_1<аД1  unll  Jajl  jjlL  AjjjJa*Jl  dll^jjall  dll  j^l  Ja^jj  2 

.f-L'' 

(jja*J  jljj.Jil  aJjIs  1  ^  ‘'^lj  o.Lall  (-^jJj  V  AjjjJa*Jl  lIiI^jaII  j-a  JjUbll  -  3 
\  .UU^U^^  ^JUU^  ^^UU  ju'^J  ‘  t(_lja.^l  (Jj-a  AjjUaxll  (JjIjjuJI 


Q4:  ExplaiiiXovalent  bonds  of  carbon  atoms  in  Organic 

Compounds: 

1.  Carbon  has  an  atomie  nuifibef  df  (6) ,  therefore  the  electron 
configuration  . 

2.  The  outer  shell  of  carbon  atom  contains  four  electrons. 
Therefore,  for  the  carbon  atom  to  reach  stability  it  must 
share  the  four  valence  electrons  with  other  atoms,  so  the 
number  of  electrons  surrounding  each  carbon  atom 
would  be  eight. 


н 

I 

н-с 

I 

н 


— н 
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3.  each  valence  bond  needs  two  electrons  (one  from  each  atom) , 
therefore,  Carbon  atoms  bind  by  four  single  bonds  with 
hydrogen  in  a  methane  molecule  (CH4 ): 

dil^il  ^.LaALuijll  Jajlj^l  ^  jjkll 

,  jjjj£lyi  ‘  (6)  СУ^  UJ^J^'  .  1 

(_C^  (  liilil  .Ujlj jjj£ll  (,5.1^  UJ^ ojil  (_^^jl_iJl  L_a^liJl  jl^j 

dlljJ  AjujVI  Ujljjjj£lVl  t^jikJJ  ji  <-  ^  (  jljSiuiVl  jjJj^l  ojJ 

AULaj  jj^juj  jjJJ^  ojJ  (J^  AJaj^uJl  UjljjjJ^Vl  j.ic-  jli  1Л  i  (jj^l 


UjIjJ  Ja^jj  i  liilJl  (  (*jJ  c>®  ■^^ j)  UtHJJJ^)  (^)  AJajlj  (J£  ^liaji  ,3 

(CH4)  U^  O^JJ'^  (J^  -i^'jJ  ^j'^  UJfJ^' 

Q5:  why  there  are  hundreds  of  thousands  of  organic 
compounds  in  nature  that  can  be  prepared. 

The  ability  of  carbon  atoms  to  bond  with  each  other  to  form  open 
closed  or  branch  chains 


Tlhe  following  examples  illustrate  various  forms 
f  of  Organic  compounds 
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Ort^ntc  coinpound  containin^  Hydrog>en 
hthyl 


(ji^anic  C'ompound  (continuous 
ог  unbranchcd  chain  Butanc 


н— c=  c  — н 

Organic  compound  triplc  bond 
Acctvlenc 


Ort^anic  C'ompound  singlc  bond 
Mclhanc 
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Or^anic  coinpound 
doublc  bond  tlhylcnc 


cycle  Propane 


Organic  compound 
cycle  i*entane 
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Q6:  What  are  the  hydrocarbon  compounds,  what  their  types 
are  and  what  is  the  reason  for  the  different  species,  and  then 
mention  the  example  of  each  type? 

Hydrocarbons  are  compounds  made  up  of  carbon  and  hydrogen 
only. 

1.  Saturated  hydrocarbons,  where  carbon  atoms  are  bonded  to 
each  other  by  a  single  covalent  bbhdri^alled  alkanes,  such  as 
methane 


2.  Hydrocarbohs.  unsaturated  and  divided  into: 

a.  Unsaturated  hydrocarbons  are  bonded  to  the  douMe  carbon 


\ 


atoms  called  alkenes,  such  as  ethylene  gas 


В.  Unsaturated  hydrocarbons  are  bonded  to  carbon  atoms  in  a 
tripartite  form  called  alkynes,  such  as  Acetylene.  \ 


\ 


jlc.  Lgj]L»l 


jlc.  l^jliLal  (j-aj 


carbon  atom  is  bonded  with  4  hydrogen  atoms  in  a  single  bond. 
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Q7:  Where  methane  is  found  in  nature 

It  is  the  simplest  hydrocarbon  compound,  it 
is  found  in  large  amounts  as  natural  gas 
which  accompanies  crude  petroleum,  it  is 
emitted  from  cracks  of  coal  mines,  it  is  also 
formed  when  organic  materials  are 
decomposed  in  stagnant  waters  of  ponds 
and  swamps 


Q8:  How  methane  is  prepared  in  the  laboratory 

Methane  is  prepared  whereby  sodium  acetates  is  heated  at  high 
temperature  along  with  sodium  hydroxide  or  calcium  hydroxide 
(because  the  mixture  will  have  little  effect  on  glass  and  ensures 
higher  melting  point  for  sodium  hydroxide  )  in  a  beaker,  the 
resulting  gas  is  collected  by  removing  the  water  further  down. 

Л 

CHsCOONa  +  NaOH  ^  CH4  +  Na^COs 


Sodium  acctatc  and  Sodium  Hydroxidc 


j 
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Q9:  what  Physical  Properties  of  Methane  gas: 

1  -Colorless. 

2- Highly  insoluble  in  water. 

3- Flammable,  smokeless  flame,  releasing  carbon  dioxide  CO2 
and  water  vapor  and  energy. 

CH4  +  2O2  CO2  +  Eiicrgy 

2-  Ethylene  C2H4:  Ethylene  has  the  molecular  formula  of 
(C2H4)  in  which  two  carbon  atoms  combine  with 
each  other  through  double  bond.  It  is  one  kind  of 
unsaturated  hydrocarbons  which  are  called 
“Alkenes” 


QIO:  How  Ethylene  Gases  in  the  Laboratory 

Ethylene  can  be  produced  by  heating  ethyl  alcohol  C2H5OH 
with  sufficient  amount  of  concentrated  sulfuric  acid  up  tol70  C 
a$  in  the  figure  below.  The  sulfuric  acid  removes  water 
molecule  from  the  of  alcohol. 


C2H5OH 


H2S04  concentrated 
- > 


C2H4 


Kunncl 


Fjhylcnc  gas 


clliyl  alcohol  >  conccntratcd 
sulfiric  ocid 


Waicr 


tank 
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Qll:  What  are  the  Physical  Properties  of  Ethylene? 

1  -It  is  colorless  and  insoluble  in  water. 

2- It  bums  with  a  smoky  flame  producing  carbon  dioxide  and 
water. 

C2H4  +  ЗО2  ^  2CO2  +  2H2O 

3- It  reacts  with  the  red  bromine  water  and  removes  its  color. 


^c.Ldl  u^-l 

.^Ldlj  aj^1-2 

/  ji  cJjjtJj  JAJ4.V1  ^ jj21  <ibe  ^  (Jc.liij-3 

pi2:  How  to  distinguish  between  ethylene  and  gaseous 
niiethane. 

M^thane  does  not  react  with  the  red  bromine  water  and  color 
does  not  disappear.  Ethylene,  on  the  other  hand  reacts  with  the 
rdd  bromine  water  and  the  color  disappears: 

Ethylene  +  red  bromine  water  ^  red  color  disappears  / 

Methahe  +  red  bromine  water  ^  red  color  doesn’t  disap^bar 

/ 

\, 

j  jlljVl  tjl  :o^ 

(Jc-lijj  A.^Ij  ^(jjiSI  Vj  ^jj^l  ^Ijj^I  (Jc-lijj  V 

:uj^'  u-^^J  f  ju^'  (j/  иДй^' 

^>лл.^1  UJ^'  <r-  ^jjJI  «-1-^  +  tjJJVl 

V  j-A^VI  ujiil  < —  jA^VI  ^jjJI  ^.Le  +  (jLLAll 
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Q13:  what  are  uses  of  Ethylene? 

1- It  is  used  as  a  basic  in  the  production  of  plastics  used  in  the 
manufacture  of  many  tools  and  materials  useful  to  us  in  our 
daily  life. 

2- It  is  used  as  a  plant  hormone  to  ripen  vegetables  and  fruits. 

3- It  is  used  in  the  production  of  ethyl  alcohol. 

djLclAiajajl 

^l  j^lj  CIjI  J^VI  AjAxJI  ^-UjaaJ  ^A^JLolaII  C^ljJjaJ^lJl  ^Lul  ^JjjLojI^  ^A^JLojJ-]^ 

j^l  1  ^  Ul 

jill  j  jLjaiJl  0jJall]  ^AiujajJ-2 

.  JjjVI  J ^ljj)  ^  ^1л-ч1и||  ^  -  3 

Aietylene  (C2H2)  :  It  is  a  hydrocarbonic  compound  with  the 
mplecular  formula  of  (C2H2)  in  which  the  two  carbon  atoms  \ 
combine  with  each  other  in  triple  covalent  bonds.  It  is  an  ) 
example  of  the  unsaturated  hydrocarbons  called  “Alkynes.” 

<^1  (C2H2)  ^  Ч'  :(С2Н2) 

(JLLo  ^Д-JJ^Ij  4-j^LajJ  Jaj|  ^jiaxjll  \  ^  j  (j^^)£Jl  (jljji  A^uj 

^Cul  п^\У1  ^^g-AJOjJ  (^^1  dilj jj 


Q14:  How  Acetylene  Gasesin  the Lahoratory 

In  the  laboratory,  acetylene  can  be  produced  by  putting  calcium 
carbide  in  an  erlenmeyer  flask.  Water  is  added  very  slowly  and 
gradually  using  a  tube.  The  reaction  which  happens  immediately 
produces  the  gaseous  acetylene  which  can  be  collected  from  the 
bottle  by  removing  water  downward. 
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СаСг  +  гНгО  ^  С2Н2 1+  Са(ОН)2 

^  ^ j^ijudli£ii  j  (iF'  c  jyi^^\i  ^ 

vWj  (Jc-lillll  Jfil  ^l^iJLajlj  0JJ^Ijj  ^Ajoj  ^loill  ^  ,(JjjL<i 

'  '*  *  3)  cizJJ^  сЯ  c>  U^l  cJJ^^'  ujlfl^^bfl  I jji 

^  jLajl 

Watcr 


Jl  ^Ull  Я^1  jl 


Funnel 


acctylcnc 


|15:  What  are  the  Properties  of  Acetylene?  ^ 

1- it  is  a  colorless  gas  with  a  bad  smell.  It  smells  like  garlic. 

I  i 

2- tt  is  insoluble  in  water.  ! 

/ 

3+Combustion  of  acetylene  forms  a  smoky  flame.  ' 

\  / 

^-Itburns  with  oxygen  gas  in  making  a  faded  blue  flame  anjf^ 

high  t^perature:  / 

2C2H2+5O2  ^  4CO2  +  2H2O +Heat  / 

5-It  reacts  with  the  red  bromine  water  and  removesits  color. 

jAjJ^VI  jjj 

j^l  JLo  j  ,<§jj£  <.^lj  ji  jjlll  jl^  -1 
^^Ldl  ^  jLjill  Jjli  j^  u^-2 
Ij^  I  (jljj^l  -  3 

;Ял11с»  Sjl  j^  ^^J'^ J  CIiaIj  (jjji  ig.\  (j-i^uud^Vl  jl^  ^  ciljLuijJ-4 

jl  (Jj^j  jA^VI  ^jjil  ^Lc  ^  (Jc^lijj  -5 
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Q16:  How  to  distinguish  between  acetylene  and  gaseous 
methane. 

Methane  does  not  react  with  the  red  bromine  water  and  color 
does  not  disappear.  Acetylene,  on  the  other  hand  reacts  with  the 
red  bromine  water  and  the  color  disappears: 

Acetylene  +  red  bromine  water  ^  red  color  disappears 

Methane  +  red  bromine  water  ^  red  color  don’t  disappear 

Q17:  what  are  uses  of  Acetylene? 

1- The  mixture  of  the  gas  and  oxygen  is  used  to  produce  ше 

oxyacetylene  for  cutting  or  welding  metals.  \ 

2- The  gas  is  used  as  a  raw  material  in  the  production  of  rubbbr, 
plastics  and  acetic  acid. 


\ 


Q18:  d  “  ed  Alcohol 


Alcohol  ts  an  Arabic  word  from  which  the  Latin  wor^Alcohol’ 
is  derived.  rtwas^known  long  time  before  and  was  produced 


then  by  fermenting"  ’  ates  or  grapes  in  isolated  air  from 


air. 
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Q19:  How  alcohol  is  produced  in  ancient  times 

^  Va^'  jj.  ^  (J L  aj*4 

Alcohol  was  produced  by  fermenting  molasses,  dates  or  grapes  in 
isolated  air  from  air.  Ву  the  effect  of  yeast  enzyme,  sugar  is 
converted  into  simpler  sugar,  which  in  turn  is  converted  into 
carbon  dioxide  and  ethanol  by  virtue  of  enzyme.  Alcohol  is  then 
separated from its  aqueous  solutionby  the process  of  distillation. 

Simple  sugar  - Ethyl  alcohol  4-ч:агЬоп  dioxide 


^.1  J^\  ^  ji  jjxjII  j1  (JJjJa  jc.  (J ja^l  ^tjjj  ^ 

Jsualjl  jlul  <_^l  jiuJI  JjJ^  ^  t  0 JrfAiJI  ^  jjl  J^Ij  jx  .  p.lj^l  (jx  JjjxjJI 

(Jjuai  ^  ^  .^jjyi  J jjljjyi j  jjJj^l  ,У>Л|  ^Ij  ^_gJl  JjaJj  ojjAj  (^Jllj 

.  jjaajll  лАлС.  J^t^  (je  (_5^1--а  Jjia_a  (j^  Jja^l 


Q20:  How  to  produce  ethanol  industrially 

Ethanol  or  ethyl  alcohol  can  be  produced  industrially  from  pil 
products  through  the  reaction  of  gaseous  ethylene  (C2H4)  w|th 
whter  with  the  existence  of  concentrated  sulfuric  acid  and  ofher 
factdrs  such  as  heat  and  pressure. 


C2H4  +\Н20 


H2S04  concentrated 


C2H5OH 


^  J  ja^l  ^tjjj  L_a^  ;(jj 

Jjl^  (j-a  4_ijaijll  djl^jiLall  (j-a  ljc.ljj_^  ^^gJ^VI  J j'^^H  jl  J jjliiVI  ^l-jjl  j^-^J 

(J-al  jC.  j  j^jAll  c^ljjjjj^l  (jjajal^  4 j^ j  ^.LaIIj  (C2H4)  (Jtlij 

.JaijJallj  ojl j^l  (JiLa  (_^J^I 
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Q21:  what  are  the  properties  of  Ethanol  (Ethyl  Alcohol) 

1- It  is  a  liquid  with  a  boiling  point  lower  than  the  boiling  point  of 
water.  Its  freezing  point  is  very  low. 

2- It  is  a  volatile  liquid  with  a  very  distinguishing  smell. 

3- It  is  an  active  solvent  to  many  organic  substances. 

4- Complete  combusfion^f^dianol^ro^ice^  a  faded  blue  flame 
and  forms  carbon  dioxide  (CO2)  and  water  vapbiv 


(iZ2:  what  are  the  uses  of  Ethanol  (Ethyl  Alcohol):  / 

l-Ethyl  alcohol  is  used  as  a  raw  material  in  many  induStries 
especially  cosmetics,  commercial  rubber,  ink,  many  types  of 


paints  ahd  perfumes. 


/ 


\ 


/ 

2-It  is  used  in  f  ‘  . .  d  drugs. 


3- It  is  used  as  a  motor  fuel  through  mixmg  it  with  other  oil 
products. 

4- It  is  poisonous  but  it  is  used  as  a  sterilizer  by  mixing  it  with 
some  iodine. 

5- Ethyl  alcohol  is  very  cheap  for  industrial  purposes. 
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(J^IajVI  CljLolAiajajl 

j  djLc-ljjaall  Aj.^x1I  ^Li.  ^l (J j^^^l  -  \ 

cIjLjIa^I  ^I^I  ^AxJl  j  ^)J^I  j  jL^^I  L>1  j  (Jj^o^dll  dj|  jjJn^JLoj^ 

jjiaxHj 

,dj| jdk^l j  Я^ j^^ll  djbjjjuiAll  ^LjjI  ^  ^dkiLoij  -2 
j^l  Ajiaij  L^-^^  (j!iLi.  CIjI  jLjjoill  ^ jS j^  Aaaldiajojl  ^  -  3 

jJl  j-IaxJJ  Lg-^^^  ^^jJa  ^AiiojJ  <j^  ^Loj  jA  j-4 

if^l  u^\l  jjal  j^^U  Id^  j-^aJ^j  (J j^^l  -  5 

Q23:  defined  Sperto 

It  is  alcohol  undrinkable  as  some;  poisonous  substanceKlike 
methyl  alcohol  are  added  to  it.  Some  dyeing  substances  are  addpd 
to  it  to  make  its  color  different  from  pure  ethyl  alcohol. 


Д.^ЬЛ  ^_^IaxJ  AiLuJal  ^JJ 

,^_^ij]|  cJ _j'^^ll  (jC-  ^  al''-ў  ^  i_]*'^l  4j _^UI  jl  ^jiaxJ  AiLjJaj 


Q24:  what  is  the  Effect  of  Ethyl  Alcohol  on  Human  Beings  : 

Drinking  alcohol  disturbs  the  consistency  between  the  ihuscular 
and  nervous  systems.  Very  clear  changes  in  mood,  retognition 
and  feelings  are  noted.  These  changes  in  the  human  body  caused 
by  alcohol  slow  down  the  functions  of  nerve  cells  in  the  nervous 
system.  Addiction  to  alcohoTikTrefriTnental  to  health.  Addicted 
people  go  to  hospitals  and  health  institution  in  order  to  be  treated 
to  stop  addiction  because  of  its  lethal  health  damages  rather  than 
its  social  consequences.  People  addicted  to  alcohol  behave 
strangely  and  sometimes  dangerously.  Therefore,  some 
governments  impose  high  taxes  to  reduce  alcohol  consumption 
and  to  eliminate  its  social,  health  and  economic  damages. 
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^jALo  ;^jjo 

Lljl^_)jjij  JaA.^lj j  .^У  ^■»llj  -V I'  Jajl  jjll  ^^gJc-  cJ 

2  /ч-у'  '\1  jjLjdjy  I  ~ ‘ ■'•^  djl  jjjxjll  oLa  _  jC-LjjjJlj  i^l  jJVIj  i  ^l^^jftll  1л^  A^jjjalj 

(Jj'^^ll  ^_gJc-  (jLejVl  .^_g.Jj.^*Jl  jl  ^  '^ll  AjJjj^aJI  Lj^l^Jl  C_fljlJaj  ^  Lt  Л  j j'N-^ll  (jc- 

Ij^LtJ  AJ^Jj^I  CljLjlJJljj^lj  CljljSjjjjjUdAll  (jjjjeA^l  C-JAJj  j  -N.  L  ^\1  '  jLja 

jCjC'LeJ^'j/l  ^'^l  jC.  jx  ^  V'' all  4_1л_1к^11  ojljjJal  t  JJ  ‘  ‘'J  jLa.iVl  <__fl3jl 


jja*J  jjajflj  jjjJa^  uLi^l j  A^jC.  A^jlaJ  (J ja^l  (_glc.  jjjj^All  jjljll 

A^LoI^VI  UjI J*jai  Я]| jVj  J JJ^I  <^]:я^1  JJflj]  aJU  ^l Jxla  ujU j^I 

.ajjL^VIj  Я, 


Q25:  How  to  industrial  Preparation  acetic  acid  y 

Acetic  acid  is  produced  industrially  by  the  reaction  of  acet^lene 
with  water  using  sulfuric  acid  and  other  facilitating  factors.^  A 
chain  reaction  occurs  and  finally  produces  acetic  acid  \ 

^l  jajjoilj  o.La]I  ^  jjLjJjjjVl  JfrlflJ  (Jj^Ja  jC.  btLLjja  ijLj^VI  jja-aL^ 

Ij^l  ^jjjj  UJ:)Ic.Lsj]I  jj  AIuiIui  .(_^J^I  0.jC.LulA  JaIjC.j  ijlmjj£]|  (jjajL^ 

',  fcj]jJJj-al 


Q26:  what  are  the  Properties  of  Acetic  Acid 

1- It  is\  liquid  at  room  temperature. 

2- It  is  a  yolatile  compound. 


3-It  reacts  with^dium  hydroxide  to  form  water. 
acetate.  \ 


ible  sodium 


'id^LUJl  jJaxU.  j ^^^La  ’  jj 

.4i  ji]l  0  jl  JA.  A.^j  j  ^  JjLui  .  1 

^  jjUala  Uj£  JA  .2 

jLjL]]  JjLflll  ~  jj  j  ‘  dlLi^l  jjj^j]  ^jJJjjuall  Ajjjd^jj^^  ^jO  Jc.Lsjj  .3 

^Ldl 
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Q27:  fill  the  following  blanks  or  what  are  the  properties  of 
Benzene 

1 .  Benzene  can  be  extracted  from  coal  tar  wMch  is  one  of 
petrpl  .products  and  is  .fugitWe  (yappr  quicMyL 

2.  Benzene  is  a  hydrocarbonic  compound  consisting  of 
carbpn  and  hy drogen, 

3.  Benzene  complete  combustion  results  in  a  very  smoky 
flame  because  of  .the  high  perc.e.ntag.e...pf.c.a^^^ 

4.  Benzene  is  the  simplest  compound  in  the  group  of 
hydrocarbons  which  are  called  .“.Aromatic  Hyd.rp.c.arb.p.n^^^^^ 
because  of  their  .distinctiye  .smells, 

5.  Benzene  vapors  very  .quickly  and  boils  at  .(.80°Q.-. 

6.  Benzene  is  not  .s.p.l.u.b.le..i.n..w.at.er 

|.'*<1  Л^1  (^^1  ~*^д11  (jljIaS  (j-e  (jjjjJl  ^lj^jLu)!  (j^-aJ  .1 

.(j^' 

•  OJ^Jj^J^'j  UJ^J^'  U^  UJ%  4^J^  jA  OJ jM'  .2 

,(jjjjl^l  jx  Д^1»Л  A.jjjdj]l  I-  ^  (jel^l  1^1  ji^l  (jc.  ^jjj  ,3 

^^g-ajjjJ  ^_дл11  Ujljjjj^  Jjjj^l  Дс  jA^ja  ^  t-J^j-a  Jajjui  jA  (jj  jj21  ,4 

j  jjjuall  l^-ajljj  t  ^  'J"'  "Ajjia*Jl  Ujlj jJJ^ jj  l'” 

(Ajjle  A:^jJi  80)  J^  ОЗЦ^'  .5 

^.Lall  ^  jbjJil  (Jjli  JJC.  <jl  ,0 


Q28:  what  are  the  uses  of  Benzene 

1.  Benzene  is  used  as  an  important  industrial  solvent  to  paints 
and  many  important  industrial  products. 

2.  It  is  used  in  the  production  of  insecticides,  nylon,  modern 
detergents,  etc. 

иУЬахДи)!  ^^^лЬа  •  jj) 


,Яиа1^1  4jf^l  u^\l  UjLajllall  j-a  JjUeJl  j  UjUIa^U  ^^^Ljjua  ^  ^  j  j 

tAjj^aJl  t-"'!  aL'i j  jjljLjll j  AjjuiaJl  UjIjjjaII  ^Ujl  ^  ~лА.1.  j  _2 
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Chapter  Seven 


Fifth  group 
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Chapter  Seven 
Fifth  group 

Ql:  what  are  the  General  characteristics  of  group  5; 


1- The  properties  of  the  elements  vary  gradually  from  being 

nonmetals  (nitrogen  and  phosphoms)  to  metals  (bismuth).Arsenic 
and  antimony  are  metallbidr'' - ^  x 

2- Nitrogen  is  gaseous.  The  rest  of  the  elements  are  solids  in 
normal  cohditions. 

3- The  chemical  properties  vary  on  a  regular  ba^s  from 
phosphorus  to  bismuth.  Phosphoms  and  nitrogen  h^e  the 
propensity  to  form  covalent  compounds.  Other  element^ike 
bismuth  and  arsenic  form  ionized  compounds. 

4\The  acidic  and  basic  properties  of  the  elements’  oxides  also 
vary  from  being  acidic  (phosphoms)  to  basic  (bismuth).  , 


^Cljljia  fiUj^l  jj^jVlVl j  C^IllaJjVl  .  (С1л jAjJl^ 

^Aj^LiIoVI  L-fljjiall  ^  aJL^  ^I  ja  jj^Uxll  jA  j^jjj^l  -  2 

ja^^I  ^^I  JjLoJ jAll  jjjLojI  l  _  3 

^j^i  jj^Uo  ^A-iaALojj  CIjI^j^  (Jj£-Uj1  J^  JJ^ J^^ 

j^y\  c*  il  i5s jgJI  (JSj^  ^^jjll  j  Uj j^jUI 

AjjJn^L^  l^j^  jC'  ir^ajl  jjL^Uxll  Aj^lill  j  AjjJn^L^I  j.^U^n^l  L  -  4- 

(Cljjx  Jl)  J)  (jjixJ) 
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Q2:  Explain  the  occurrence  of  nitrogen  in  nature 

Nitrogen  constitutes  78%  of  the  Earth’s  atmosphere.  It  is  mostly 
an  inert  gas  in  standard  conditions.  In  ancient  times,  it  was 
called  “Azote”,  which  means  in  Latin  “the  Lifeless”.  Yet, 
nitrogen  compounds  are  very  important  in  food,  fertilizers  and 
explosive  industries. 

^  (JxLi.  jlc.  cjIUJI  ja  jbU  (-_а!Я*]|  j-a  Z  78 

La  9^  9  (  "Azote"  aJc.  (  qlL.;  ^  Л  .«vVall  ]  9х^аяЛ  j  ии'  i'all  ^  ^ 


Q3:  How  to  Prepare  Nitrogen  in  the  Laboratory 

A  mixture  of  ammonium  chloride  (NH4CI)  and  Sodium  Nitrite 
NaNO^  is  put  to  a  heating  source  with  some  water  to  prevent 
any  possibility  of  explosion  occurrence,  as  in  the  figure  below. 
The  reaction  can  be  expressed. 


NH4Cl  +  NaN02  - ^  NaCl  +  NH4NO2 


Д/Я20 


H20 


/ 


NH4NO2  ^  2H2OT+N2T 


z. 


117 


Ali  AL-Turaihy 
07802542880  -  07822759592 


Chemistry 


Class 


Q4:  How  to  Preparation  Nitrogen  Industrial 

Large  quantities  of  gaseous  nitrogen  can  be  industrially  produced 
by  the  fractional  distillation  of  liquid  air  which  must  have  no 
carbon  dioxide  (CO^)  In  this  process,  nitrogen  distills  first  leaving 
oxygen  behind  because  Ш.е.  bQilin^..ppint  of  nitrogen^^^^^^^ 

.Ipwpr  than  the..boiling  point  o.f  .oxygen  (.7.1^^^  The  produced 
nitrogen  contains  very  small  quantities  of  oxygen  whic^  can  be 
removdd  by  passing  the  gas  through  1 
г€  with  oxygen  to  form  (CuO). 


A  }->q  1  (Ул  (Jai  (^  °  198")  Alaaj  (jV  (jj-N  al'N  Vji 


Q5:  what  агеЧЬе  Physical  Properties  of  Nitrpgen? 


1.  Nitrogen  is  colorlessrodorless  and^steless. 


2.  It  has  the  form  of  diatomic  molecule  (N2)  at  room 
temperature. 

3.  It  is  less  soluble  in  water 

4.  it  is  almost  inactive  in  normal  conditions 
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.Aijiil  Sjl ja.  Aj^jJI  ^  (N2)  Isij^  .2 

^.La]|  ^  jbjiil  AjLli  (Jal  Aj]  .3 


JjJ^'  LS^  UJ^  .4 


Q6:  what  are  the  Chemical  Properties  pf  Nitrogen? 

1.  Heating  nitrogeri  leads  to  direct  interaction  between  nitrogen 
and  magnesium,  lithium  and  calcium.  Wheri  rnixed  with 
oxygen  and  the  mixture  is  put  under  a  spark,  nitrogeri  produces 
nitrogen  oxides  (NO2  and  N0). 

2.  heating  nitrogen  with  gaseous  hydrogen  under  high  pressure 
arid  with  an  appropriate  catalyst  produces  ammonia  (Haber  - 

/  Bosch  process),  according  to  the  following  equation 


A/catalyst 


Q7:  defined  Catalysl^ _ 

Catalyst:  A  substance  that  changes  the  speed  or  yield  of  a 
chemical  reaction  without  being  consumed  or  chemically 
changed  by  the  chemical  reaction. 
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Q8:  what  are  the  Uses  of  Nitrogen? 

1- It  is  used  to  produce  ammonia  industrially.  It  is  the  most 
important  use 

of  nitrogen  due  to  the  vital  importance  of  this  substance  in  the 
production  of  fertilizers  and  in  the  production  of  nitric  acid 

.(Qstwald  procgggj 

2- It  is  used  in  cooling  and  freezmg  food  products  by  putting  the 
pfoducts  into  thejigui.d..n^^^ 

3- The  liquid  nitrogen  is  used  in  the  petroleum  industries.  It  is 
used  to  dause  .an.increase  in  the  pressme...in.the  pett^^ 

.w.e.l.l.s . .tp  pu sh  .the  petrol  up. .the  .wells . 

4- It  is  used  as  .an  .inert  .agg^^  containers  and  tanks  of 

flammable  materials.  \ 


.  jbVI  jbVI  Jaxjjall 

,(JbeLi^^U  aIjUII  jljjdl  cJllljl  j  dlljjl^  cJjelx^  Ajal^^jiuil 

Q9:  fill  the  following  blanks 

1.  Nitrogen  atom  has  fiye  electrpns  in  its  outer  shell. 

2.  Nitrogen  has  the  propensity  to  form  .c^pvalent  bpnds  which 
can  be  single  bond  as  in  the  molecule  of  .ammpnia  (NH3)  or 
triple  bond  as  in  the  .mplecule..p.f  .mtrpgen  (Nj; 
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.(N2)  J  J  (NH3)  Ajj  ^ 

QIO:  defined  ammonia  and  where  occurs 

(Ammonia):  It  is  one  of  the  important  compounds  of  nitrogen 
and  hydrogen.  _ 

It  occurs  in  nature  as  a  result  of  the  process  of  .decay  of  ^ 
plants  upgn  death,  Ammonia  occurs  also  in  sgil  in  the  fgrm  gf 
ammonium  salts 


Qll:  How  to  Prepare  Ammonia  in  the  Laboratory 

by  heating  the  salt  of  ammonium  chloride  with  calcium 
hydroxide. 


д 


NH4GI  +  Са(ОН)2  ^  СаСЬ  +  2NH3  +  2H2O 

The  gas  ammonia  is  lighter  than  air.  It  is,  then,  collected  by 
downward  removal  of  air  after  passing  it  onto  a  pole  of  calcium 
oxide  to  remove  any  moisture  with  the  gas. 


NH,Cl  +  Ca(OH),  down 


Ammonia  gas  is 
gathcrcd  by 
pushing  thc  air 


CaO  column  to  rcmovc  thc 
rclativc  humudity  of  air 


121 


Ali  AL-Turaihy 
07802542880  -  07822759592 


Chemistry 


Class 


Q12:  How  to  Industrial  Preparation  of  Ammonia 

by  (Haber  Process)  which  involves  the  direct  combination  of 
nitrogen  and  hydrogen 

N2  +  3H2  ^  2NH3 


Q13:  defined  (Haber  Process)  \ 

(Haber  Process)  :An  industrial  process  used  for  producing 
ammonia  from  nitrogen  and  hydrogen  by  combining  them  under 
high  pressure  in  the  present  of  an  iron  catalyst. 


1- Ammc^nia  is  a  colorless  gas  with  a  characteristic  pungrat  smell. 
It  is  lighte^than  air. 

2- It  has  strong  propensity  to  be  soluble  in  water.  Its  aqueous 
solution  is  called  “Ammonia  Water”  (NH4OH). 

3- It  can  be  liquidized  at  room  temperature  with  8-10  atm  pressure. 

4- The  boiling  point  of  liquid  Ammonia  is  (-33.5°C)  under  the 
normal  atmospheric  pressure. 

5- It  vapors  at  high  temperature  and  for  this  reason  it  is  used  in 
refrigeration  and  ice  production. 
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LiJ Lo 

^^1  j^l  c-Lkl  Lgj|  Silaj  <^lj  ji  ijj^\  ^ -1 

^^Lij j-<aVI  ^^L^I  LgJ .^L^I  jLjjMI  jS  (J^  ^^-2 

.(NH40H) 

.iS  ‘  ^  1  0“8  ‘  4i^)*Jt  Д'ма.  -3 

JaxjJall  ‘"'•>■‘1  33.5“)  tj^  JJjLuJl  Ijj^jjaVl  (jLjic.  -  4 

^'X 

/ 

^^ijll  ^ljjjj  Jj^)^t  ^_gi  I  л1л-у''.  .'1  ^aJj  t_jjjaiH  l>^^J  ^LJlc.  Ojl  Ajc  OjjujVl-5 

\ 

Q15:  How  to  prove  that  ammonia  is  very  soluble  in  water 

The  liigh  solubility  of  ammonia  in  water  can  be  clearly  sho^i^  by 
the  fountain  experiment.  \ 

I 

The  device  used  in  this  experiment  consists  of  a  glass.  Half  of  fhe 
glass  is  filled  with  water  with  two  drops  of  phenolphthalein'  It 
al^o  consists  of  a  round  bottom  flask 
provided  with  a  rubber  cover  with  two 
hdles.  A  long  glass  tube  goes  through  one 
of  these  two  holes  down  to  the  bottom  of 
the  flask.  A  dropper  tube  goes  through  the 
other  hole  of  the  cover. 


Ammonia  gas  in  the  ballon 

f 


water  and  two  drops 
phnolphthatcin 


The  flask  is  filled  with  dry  ammonia  gas 
and  then  tumed  upside  down  on  the  water 
glass.  The  dropper  tube  is  used  to  add 
some  water  drops  witlv-the^^Tdtorless 
phenolphthalein.  The  gas  reach  with  the 
water  and  starts  to  dissolve.  This  process 
changes  the  pressure  inside  the  flask  and 
the  water  pushes  from  the  glass  to  the  flask  as  a  fountain.  The 
solution  becomes  pink-  red  because  of  its  basically  (ammonia 
solution  is  act  as  a  base). 


watcr  and  phenolphthalein  in  dropcr 
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^  cjl  ;(jjj 

/ijjsLill  (J^Li.  ^  ^Loll  Lp j-G^U  ^^IjlII  ^Ijj^II  <JblS  jLgJal 

^  ^L<Jlj  ^L^^I  ^хЬ  ^^L^j  ^jj^all  ^^iajoLAll  jLg-^l  jj£jj 

^  L>1  L>^  ^Llaij  S^ j3^  Sjj^^jjula  Sjjj^  (j^  .(J:?^^  cJ j\;^^l  cj^ 

.0 Jjjlilt  tJLaji  jjb^ill  jjOA  Jb^i  j^  Jjjia  t^ba. j  (^j^i  J^J  .  jjbJa 

^L_fl!iliAl  ^j^Vl  ^.V*l^\l  J^  SjUaill  L^ j^i 

^  ,^ЬА1  ^L^^I  Loji  j  AVn  ^  l  д1>\1 j^VI  jLu  Sjjjlill  ^^AiLu 

^  jjill  jUlAiljiiall  ^LUI  lIjI jAaS  jiaxJ  AiLjaV  SjlAakll  LUj^l  ^I^VLjjl 
fiLi^l  j  cSjjjlill  cJ^L  AaijJall  ЧлАалА!  ^Aa  j^ji^  ^jLjAll  l'^J  ^LAI  ^  jLiAI 
1  Ujjj  j^^^'^l  _  ^^^jjll  jjilL  (J jl^^l  u.^j  /ijj^L^  Sjjjlill  ^l  ^L^^I 

AjIAaJ  Ljj^VI  cJj\^^  Jj^^  ILLajl  6.^j^j 


QpS:  what  are  the  Chemical  properties  of  ammonia? 

li-Ammonia  molecule  is  chemically  stable,  yet  it  can  rele^se 
nitrogen  and  hydrogen  when  you  pass  gas  on  a  hot  metal  surfajce, 
or  when  passing  an  electric  spark  through  the  gas. 

2-jAmmonia  gas  is  flammable  in  an  atmosphere  of  oxygen. 

4NH3  +  ЗО2  ^  2N2  +  6H2O 

'Lu La  '^jjo 
jj^ jiLii  j£jaJ  cUij  j  tljjLLaj£  ^)ijjaLa  Ljj^jjaVI  .J 

«jjc.  ji  t  j^Lu)  ^^Л*аа  ^Jajoi  jLdl  jJj-aJ  Aic.  jj-^  jj  l'j 

'  ^  jliJI  j^  AJbj^ 

jjauoi^jVl  j-a  j^  jbtJjjj^  (_Jjl-3  LjjjaVl  jlc-  .2 

Q17:  how  Test  of  Ammonia 

1.  Ammonia  solution  turns  the  red  litmus  paper  into  blue 

2.  Ammonia  can  be  detected  when  react  with  hydrogen  chloride 
and  a  white  dense  vapor  produce  which  is  ammonium 
chloride. 


NH3  +  HCl  ^  NH4CIT 

White  dense  water 
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(_5^)  (jjdAklll  UJ^  U:?^  i^j^'^i 

^  ‘д  ^jiaAjl  jl^^  jj  1'  (_}c>lijll  Л^С'  LujxVl  (jC'  L-Lud^l  (j^j^J 

^jjl^  (j»a 

Q18:  defined  Nitric  acid 

Nitric  acid  is  the  most  important  oxygenated  acids  of  Nitrogen, 
which  has  a  molecular  formula  HNO3 

4_uj  j^l  Д  »  u  ^ll  а1  (^'^1  (jjT*- oAjoi^jjdl  (__jaLa^Vl  ^l  jA  c^jj^l  -v 

HNO3 

Q19:  how  to  Preparation  of  Nitric  Acid  in  Laboratory 

Ву  heating  a  mixture  of  Potassium  nitrate  salt  with  sulfuric  acid 
in  the  glass  retort,  and  the  nitric  acid  vapor  resulting  f^m  the 
interaction  is  condensed  in  a  water-eooled  vessel. 

KNO3  +  H2S04^  KHSO4  +HNO3 

^J*^  сй  (jiajaL^  ^  ^jJxjLijJl  (LjI  Jjj  jj»  03 ЦЛ  jji-uU  (JJ сЯ 

cIjaII  p.lc.j  ^  (-  ^J  cJc-lijll  (jc.  4.^ljll  (k^jjjll  j>»  J  ^  jLauj  t^L^  jll 

oJjj^l 
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Q20:  how  to  Preparation  of  Nitric  Acid  artificially 


The  acid  can  be  prepared  artificially  in  commercial  quantities 
Following  “Ostwald  ”  whereby  ammonia  is  oxidized  in  air  , 
platinum  acts  as  an  assistant. 


,  jC-Lube  (J.jalx£ 


Q21:  what  are  the  Properties  of  Nitric  acid? 

1.  Pure  acid  is  colorless  \ 

2.  it  has  odorous  fumes 

3.  The  color  of  the  impure  acid  (or  the  pure  acid  after  leaving  for 
a  period  of  time)  is  yellow  due  to  containing  soluble  nitrogen 

I  oxides  (especially  NO2). 

4. \тЬе  acid  is  completely  dissolving  in  water  forming  a  mixture 

of(68%) 

5. /Itboils  at  120.5°C. 


jjill  ^  (jjaojljk.  .  1 

A.^lj  ^)2ал1.^1  ojikjV  .2 
(o^jl'  jl^  J^iiil  (j^^l^\l  (jjl  CJJ^  .3 

.(NO2  jbjlH  ЯЬШ1  jjli^l  AjI ji^l  j  ^>^^1 

(Х68)  j^  (j£juaJj  ^L<ill  LaLoJ  j.Ia><aL^I  (J\Vn  ^4 

120.5  ^  .5 


Q22:  Where  is  Existence  of  Phosphorus? 

1.  This  element  is  an  essential  component  in  living  things 

2.  it  is  found  in  nerve  cells  ,bones  and  cell  cytoplasm. 

3.  Phosphate  ores  (apatite:  impure  form  of  calcium  phosphate) 
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Q23:  how  Industrial  Production  of  Phosphorous: 

Phosphorous  is  normally  produced  by  heating  Calcium  Phosphate 
Саз(Р04)2  with  the  sand  (SiQa )  and  carbon  C  in  an  electrical  oven 
at  high  temperature  ,  air-tight. 


2Саз(Р04)2  +  6Si02  +10C  — — ►  6Са810з+  lOGO  +P4 


The  resulting  phosphorous  is  white,  sometimes  called  yellgy/ 
phgsphgrgus  it  is  east  in  the  form  of  cylinder  bars.  The  easting 
process  and  preservation  is  done  underwater  because  of  the  Igw 
.temperature  gf  flammabihty,  fast  integratign  ш 
flammability  in  air , 


white 

phosphorus  waste  prodice 


electrical  circle 


pole 


raw material  of 
phosphate  with 
sand  and  coal 


transporter 

band 
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Q24:  what  are  the  Properties  of  Phosphorous? 

1 .  Phosphorous  is  normally  white  (yeUpwish)  having  a  waxy 
form.  As  for  pure  Phosphorous,  it  is  solid  colorless  and 
transparent.  There  are  other  types  of  it ,  red  or  black  (  or 
purple),  the  most  common  is  white  and  red  phosphorous. 

2.  White  Phosphorous  is  more  active  than  red  phosphorous 
under  normal  temperatures,  because  atpms  pf  thes^^ 

pf  phpsphprpus  differ  in  the  wa^^ 


i  (A^Iji^jI  jI)  ^.IJjjjo  jI 

(jjaJjVt  j_jijj)_jill  Lc-^jJjoi  Ia^jj^Ij 

(jV  tAj-)Ldl  ojl^j^JI  j_jijuodl  (jjo  I  Ltl . и'  I  jjijuo jill 

\  .Lg-J  Jij^)]a]l  ^  i-  jjLjojill  jje  jjKjjoll  jjJA  cjl  jj 


(^5:  what  are  the  Properties  of  white  phosphorous? 

1 .  White  phosphorous  glows  in  the  dark,  looking  pale  green 
when  exposed  to  damp  air,  this  process  is  called  chemical 
luminance  or  “glitter”,  accompanied  by  garlic-like  od^. 

2.  It  bufns  impulsively  “automatically”  in  air  at  room  J 
temperature  due  to  enough  oxidation,  releasing  phQsf)horous 
pentoxide  (P2O5),  see  the  following  equation 

P4  +  5O2  2P2O5  - 

3.  Under  other  conditions,  (limited  amount  of  oxygen)  white 
phosphorous  oxidates  to  form  Phosphorous  trioxide  P2O3  as 
in  the  following  equation: 

P4  +ЗО2  2  P2O3 
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4.  White  Phosphorous  is  a  poisonous  for  cells  of  living  things 
whereby  it  penetrates  into  the  digestive  system  and  dissolves 
in  the  digestive  ulcers,  urning  into  a  poison,  unlike  red 
phosphorous,  which  doesnh  dissolve  in  the  ulcers. 

LoAio  CIiALJI  ^)jJai.VI  i  ^^Usi]|  J^jijuddl  Д 

i  ^’S^)ijuddl^’  jl  ^lllll  ^^^.AjojJ  ^LiIaxII  i  L_liaj  ^l ^j.2a^)XJJ 

j^l  ^^^I  J  ^^I  J:J 

1  Uajj  Aijiil  Sjlj^  ^l  J^^l  jj ji  cj^judj  jji^  ,2 

Jj^dAijill  Л  Uaj^jI  jjo^L^  ^^Ualj  4  A.^l.^1  fiAuj^VI 
jJ^jjVI  jjijuddl  SAjoj^I  ^j-l^uua£jVI  S>^j>W^  4  ^j^l  L_fljjia  C*lWl  3 

Р2О3 

jLg-^l  Lgijjij  (^5^1  ljLjjI£JI  L^jLiJ  ^Luj  j-^ijVI  j^I  .4 

jjiuidl  jjj^C>  i  ^a-juj  ^^1  (Jj^JJ  4  Aj^jJa^l  A-^jill  L^jijj  ^^^.AjJa^l 

I  сй  ^ 

\ 

0  26:  Compare  White  Phosphorus  and  Red  Phosphorus 


lll^^l  White  pliosphorous 

Red  phosphorous^^^^^H 

1 .  Translucent,  white  to  yellowish  color 

2.  Produced  in  the  rod  forni  and  stored  under  water 
because  of  its  activity 

3.  Lower  density  than  the  red. 

4.  Soluble  in  sonie  organic  solvents  such  as  carbon 
disulfide  but  insoluble  in  water 

5.  Its  meiting  point  is  low. 

6.  Its  flash  point  is  low  so  it  bums  easily 

7.  It  is  poisoiious. 

1  .ts  extemal  surface  is  red  to  violet  color 

2.  Produced  in  powder  form  it  is  not 
cffcctcd  by  air  at  ordinary  condition 

3.  Higher  density  than  the  white 

4.  Insolublc  in  organic  solvents  and  watcr. 

5.  Sublimates  by  heating. 

6.  Its  flash  point  is  high. 

7.  It  is  not  poisonous. 

Q27:  Defined  Phosphoric  Acid 

Phosphoric  Acid  (H3PO4) 

1.  A  densely  formed  ,colorless  and  odorless  liquid. 

2.  It  is  weak  non  oxidative  acid. 

3.  It  reacts  with  bases  forming  phosphorous  salts,  which  have 
major  importance  in  manufacturing  phosphate  fertilizers. 
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(H3PO4) 


Q28:  What  are  the  uses  Sodium  Phosphate  NasPO^ 

This  salt  is  used  as  a  preservative  for-some  food  products,  meat 
and  many  other  uses 


Q29:  Why  matches  are  treated  with  ammonium  phos^ihate 
solution 


matchsticks  are  processed  by  Ammonium  Phosphate  solution 
(NH4)3P04. 


1 .  This  material  helps  bom  the  matchstick  in  a  smokeless  \ 

flame.  ) 

2.  It  also  helps  keep  the  flame  burning  completely.  ^ 

j\It  also  ensures  the  stick  put  off  when  the  flame  goes  off, 

therefore,  no  hazard  of  fires  when  the  matchstick  is  thrown 
avkifay. 

(NH^^^PO^  djliui jS  (J jia-a  ^  JsljC-i  ^ 
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Q30:  The  top  of  the  stick  is  covered  by  a  paste  made  of 

a-Flammable  material  like  antimony  sulfide  Sb^Ss. 
b-An  oxidant  ,like  Potassium  Chlorate  KCIO3. 
c-Friction  material  like  glass  powder. 
d-Glue  material  to  bind  the  ingredients  of  the  paste 

.Sb^Ss  i 

.KCIO3  (JiLa  (  Auu^jx  - 

1  (_]1л  .iljx  -  ^ 

Ajj^jdl  iJjljj^iA  ^l  jjdl  ojLe  j 

/ 

Q36:  How  ignites  Matchstick 

\^hen  the  top  of  the  matchstick  is  rubbed  against  the  dis  of  the 
box,  which  contains  red  phosphorous,  a  sufficient  heat  is 
geperated  to  ignite  the  side  of  the  box  then  this  ignition  transf^r 
to  the  top  of  the  matchstick  and  it  burns. 


(J j'i'^j  (Jjjjjh^il  (J.!^.^  jjJa  L^lilll  J jC-  (Jjlxll  ^  j^l  ^jij  Lajjc- 

IIa  ^  ^j-dl  t  ^ ' 'I  (jLtjujy  SjIja.  jJ  ^»JJ  t  JA^VI  Jjij^ J^l 
^jjla^Jj  Ljlalll  JjC.  (ja  (^ jixil  j^l  (_^1  (JlxjjVl 

Phosphate  Fertilizers: 

Calcium  phosphate  (the  original  source  of  phosphate  in  nature), 
which  is  a  salt  that  is  fairly  insoluble  in  water,  therefore,  it  is 
necessary  to  transform  it  into  a  salt  easily  soluble  in  water  to  be 
used  as  a  fertilizer. 


When  calcium  phosphate  (naturally  found  in  rocks  )  is 
processed  with  sulfuric  acid,  it  changes  into  another  chemical 
formula  known  commercially  as  super-phpsphat^^^  it  is 

soluble  in  water,  so  that  the  plant  can  make  use  of  it. 
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Саз(Р04)2  +  2H2SO4  ^  Са(Н2Р04)2  +  2CaS04 

^  \  i  ^^^Jjudlli^i  Cljlijal^^ 

J  i  ^AjLJjiall  CljlijaJ ^jill 

ciil^  6  ^LJI  ^ 

(^li  ^1л  ^^1  ^^^j^)jJa]| 

4  ^1л-у*ии1  Я] J^-^  ^Ldl  (jljjHl 

^  л1  ^  1. 

^ jjwlKll  djlLuj ji  ^  Lq^jC' 

AjLJj^  ^^I  (Jj^JJ  CC^1jJJJj£JI  ^JjiuL-all  1  ^ J^ J^^) 

c* j  t^Lll  ^  jbjlil  (Jjli  jA  j  ^(jjli  (^Lijuj ji  ^Luuj  bjL^  Ai jj*i-<i  lS^>^I 

/  4  1^9*}  1.  iH  J  1  ''П  ^j^>eJ 

other  kinds  of  phosphate  fertilizers  can  be  prepared 
through  the  reaction  of.  phpsphoric  асШ . with. .с^с.ш.Ш 
phQsph^te  tp  .fprm  a  .fertilizer  .cpmmercially  called  triple 
.sUperTphpsphate  which  is  far  much  better  than  ordinary 
phosphate  be.cau.s.e..h..cpnta.ins..ca.lc.iu.m  sulfate 

(Jfclij  (J^l^  (j-a  eAAjuoVt  (j-a  (j^»aj 

Lj^L^j  ^^guaujoj  jl-Aui  (dj^ju^  ^^^jjuolL^I  diLijui^^  u^lj^j)4ju.i^^ijl 


Tsp 

fcGUBRETAS  Й 

- - I 

'."“IrfSr  1 
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Chapter  8 
The  Sixth  Group 

Ql:  what  are  the  General  properties  of  Group  6 

1 .  Elements  of  this  group  are  characterized  by  gradual 
increase  in  their  atomic  numbers  whereby  oxygen  and 
sulfur  are  considered  as  npn-|netal  while  selenium  and 
tellurium  have  Metallpid  properties,  as  for  polonium,  it  has 
purc  metal  properties. 

2.  All  elements  of  the  group  6  has  six  electrohs  in  the  outer 
shell  which  make  them  “hunt”  two  electrons  from  other 
elements  in  order  to  have  a  stable  electron  configuration 
similar  to  that  of  noble  elements. 


Q2:  Where  is  Occurrence  of  Sulfur?  / 

1.  Sulfur  is  found  in  nature  freely  in  special  sulfur/mines  in 
Mosuf  eity  ,  Mishraq  region  ,Northem  Iraq.  -  ^ 


2.  It  is  found  in^olcanic  regions  in  large  quantities  in  the  form 
of  compounds  sueh  as  diydrogeiL  sulfide  H^S  and  sulfur 
dioxide  SO2  which  evaporate  with  other  volcanic  gases. 


134 


Ali  AL-Turaihy 
07802542880  -  07822759592 


Chemistry 


Class 


‘  Na^SO^-lOHiO  Ц-лд1^  t  j^U^b 


CaS04.2H20  cA:hj^j 


Q3:  how  to  Preparation  of  Sulfur: 

A-  Sulfur  can  be  prepared  in  laboratory  by  adding  conbpntrated 


Q4:  How  to  Extraction  of  Sulfur 


/ 


1 .  Sulfiir  is  extracted  freely  in  the  form  of  underground  ueposits 


by  using  Frasch  Process.  / 

2.  melting  sulfur  underground  by  means  of  speciaFe^jipments, 


consisting  of  threp  overlapping  tubes  pivoMlly  centered. 
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Molten  sulphur-4-3i  - 
endwatermiituie  ipj ' 


Ground 
level— e 


Sand 

and 

clay 


fif 


Hot 


compressed 

air 


3.  Pressurized  and  superheated  to  170°C  water  vapor  is  pushed 
into  the  outer  tube  (A)  to  where 
sulfur  converges,  this  pressure 
melts  sulfur  underground. 

4.  Pressurized  air  from  tube  В  lifts 
up  molten  sulfur  through  tube 
C,  the  middle  tube.  Sulfur 
comes  out  to  the  surface  from 
this  tube  mixed  y/ith  some  air 
bubbles. 

5.  Molten  sulfur  is  cast  in  large 
basins  and  left  to  cool  down  and 
solidify. 

6.  Much  of  the  sulfur  produced 
99.5%-99.9%  pure,  therefore  in 
needs  no  further  re  purification. 


_^Super  heated  water 
|underpre$$ure) 


Outer  pipe 
Centre  pipe 
Innermost  pipe 


Sulphur 

deposits 


Molten  sulphur 


Frasch  process  for  the  extraction  of  sulphur 
(or  mining  of  sulphur). 

•  ^  ^  **  ** 

j  \ 

L-Lajl JJ  ^  ^l J-VuajI  ^  Д 

L—UjIjI  jj^jj  Cj|*^xaa  AJajojl jJ  jiajVI  ‘^**^^*^  C!jjjj£JI  jLjjb  ^2 

^  j^jjII  Ajjj^^  <1к1*21л 

^^^-^jLiJI  LUj^VI  ^1л11  jLij  AjjIa  A-^j*2  170  C5^)  ^aJJ  3 

.  jiajVl  CujbU  lIjjj^I  lujIjj  c  cl^j^l  J^^^  ^l  (A) 

(j!iLi.  jj^jL^a^ll  Cjjjj^II  ^J  Cj^  JajijJaAll  ^lj^l  cJ-<^J  .4 

^  jj^aII  lj jfiVI  IJA  ^Jajoill  ^l  Cjjjj£ll  ^  j^  .Jajoj jVI  ^ Ч-^ 

.^lj^l  Cjlc^lis  jJaxJJ 

^l_jL^j  ^j^  ^jbj  SjJ^  0^1  ^  j^^^ijJl  CllJJ^I  ^  .5 

s*2lc.|  ^l  V  4  7.99. 9-  799.5  5%  c>  .6 
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Q5:  what  are  the  Physical  Properties  of  Sulfur? 

a-It  is  yellow  solid  substance  at  STP 
B-Tasteless,  with  distinctive  odor. 

C-Insoluble  in  water,  yet  dissolves  in  some  inorganic  solvents 
like  CS2  carbon  disulfide. 

d-  Non-conductor  of  electricity. 

e-  Has  various  fo  1  properties. 


crystal  (lemon  like)  It  is  the  most  stable  form  of  sulfi^  There  is 
another  type  of  crystal  sulfur  ,  called  the  prisniatic;  because  its 
crystals  look  like  pfism.  / 


2-Non-crystalline  sulfur  ,  like  elastic  sulfur  or  plastic  sulfur  .It 
can  be  prepared  by  heating  sulfur  to  1500°C  and  pouring  the 
liquid  sulfur  into  cold  water  ,whereby  spiral  chains  are  formed  .It 
is  less  stable  than  crystal  sulfur,  it  turns  to  crystal  sulfur  gradually. 

•  Sulfur  has  the  formula  S8  and  S6  ,  the  first  form  is  more 
active  than  the  latter  due  to  the  high  tension  of  the  rhombic  ring 
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^  ”1 
C!jj^)j£JI  qj^  ^ c^IjA j^C!jj^)j£JI  qj^  I^I^^SjjojI  j^^\  J£judll  jJb j 
^  JLo  4jI  i  ^ 

U^J  ‘  сЛй"^'  ‘^J^'  J  UJ^'  ‘^u^'  cJ^  ‘  j^  -2 

cjjj^t  t-is^ J  Ajjle  Я^ Jj  1500  cs^]  ‘^u^'  U:1=>-^  (ЗЗи^  cf-  0 u^^^" 

l^l^)Sjjaj|  (Jsl  (^JjaJ^Ludll  (_}^£judJ  ^JJ  i  ^jIjII  ^L^I  (^Ludll 

^Li^j^  (jLLudjj^l  (Ljjjj^  (J i  cJ^ 

(^  \,J^\,xVl  l) J^l  ‘  S6  J  S8  ^Lkjju^l  (^5-lc-  Cluj^l  ц^ ji^  • 

4,jm,^\l  (^LlII  jj jjII  1  ujdj  j^Vl 


Q7:  ^hat  are  the  Chemical  Properties  of  Sulfur 

a-/Reaction  with  non-metals:  Sulfur  borns  easily  in  air  producing 
blue  flame,  reacts  with  oxygen  gas  and  releases  a  huge  amoUnt 
heat. 


S  /f  O2  ^  SO2 

/  " 

siilfur  reacts  with  carbon  to  produce  carbon  sulfate  CS2 

\ 

2S  +  C  Д  CS2 

В-  Reaction  with  metals:  Sulfur  reacts  with  metals  li/ke  iron, 
copper  and  zinc  to  produce  sulfates: 

S  +  Ғе  ^  FeS 

c-  Reaction  with  concentrated  and  oxidized  acids:  Sulfur  is  not 
affected  by  dilute  acids  while  it  is  oxidized  with  concentrated 
acids  such  as  hot  hydrochloric  acid,  producing  non-metallic 
oxides  : 

S  +  2H2SO4  ^  3SO2  +  2H2O 
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With  concentrated  nitric  acid,  it  produces  non-metal  oxides  of 
NO2: 

S  +  6HNO3  ^  H2SO4  +  6NO2  +  2H2O 


•  **  ^x**  ** 


Q8:  what  are  the  uses  of  Sulfur 

Sijlfur  has  many  uses  in  industrial  and  agricultural  fields  I 

1'  matchsticks  and  black  gunpowder  and  fireworks  because  bf 
high  flammability. 

2.  It  is  used  in  agriculture  to  balance  earth  alkaline  as  well  as  a 
fertilizer  / 


3.  It  is  lised  to  produce  sulfuric  acid,  paints  and  dyes.  / 

4.  It  is  used  mining  metals  and  oil  refinery,  developing+ilms  and 


drug  industry 


SaajoiVI  AjjjII  ^jjh  Я].^Ььа1  Acljjll  j  2 

^LjjjtfaVI j  dlljlA^il  tiil^j^l  ^  4  ■а1лА.1.и1  ^  2> 
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Q9:  How  sulfur  dioxide  is  prepared  in  the  laboratory 

Sulfur  dioxide  is  prepared  at  laboratory  by  adding  dilute  sulfuric 
acid  to  sodium  sulfite  (  Na^SOs)  It  can  be  collected  by  pumping 
air  out  from  above  because  it  is  heavier  than  air. 

H2SO4  +Na2S03  ^  SO2  +Na2S04  +  H2O 


Dilute  Acfd 


Sodium 

Sulphite 

or 

Bisulphlle 


Sulphur 
i?  dioxide 


'.Concentrated 
H2SO4 


QIO:  What  are  the  general  characteristics  of  sulfur  dioxid^ 
gas? 

1 .  it  is  a  colorless  gas  with  a  strong  characteristic  smell. 

2.  It  is  heavier  than  air. 

3.  It  does  not  dissolve  much  in  water  producing  a  weak  solution 
of  sulfuric  acid  For  this  reason,  the  color  of  the  blue  litmus  paper 
is  tumed  to  red  when  it  is  put  in  the  gas  collecting  bottles  used 
in  the  laboratory  preparation  of  sulfur  dioxide  because  of  the 
effect  of  the  sulfurous  acid 

SO2  +  Н20^Н280з 

Qll:  How  to  produce  SO2  industrially 

by  the  combustion  of  sulfur  in  air.  The  molten  sulfur  is  pumped 
in  special  combustion  towers.  The  resultant  gas  contains  some 
impurities  which  need  to  be  removed 
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S  +  O2 


SO2 


jg  l1u^)^1  ^tjJa  ^  ,5.1  j^l  l1ij^_)^1  ^1jja.1 

;l+l]l  j]  4-1^  (_^1  (.^l_jjji]l  (jlaxj  ^lj]!  jliJl  ,4,о.^1Л 


Q12  :  what  are  uses  for  SO2 

1 .  Sulfur  dioxide  is  corumercially  used  in  decolorizing  the 
delicate  organic  substances  such  as  paper,  hey  ,  artificial  silk 
and  wool  which  changed  when  they  are  bleached  with  gas 
chlorine. 

2.  This  gas  used  for  sterilizing  purposes  by  the  process  bf 

combustion  some  quantities  inside  the  places  that  nee(T^o  be 
sterilized.  \ 

3.  it  is  used  as  a  preservative  agent  in  food  industries.  ^ 

1  ^л\с^  J:?*^  L_fljjL^llj  4  jjj^Jlj  4  (jjjll 

.  jj]£]l  jUj 

C* l\ J^^ll  j-IaxJ  (jljIl^VI  Чл1аС>  (J^  ^ajixjll  jJal j^V  jl*^l  l-^  ^Ai-JjoiJ  ^2 

J)  o^uVi 

.UjIixJI  CjIc-LIil^]!  (_].oU^  д  а^л-у^ч'!  j 

Q13 :  fill  the  following  blanks 

1.  Sulfur  can  bum  spontaneously  in  air  at  (400°C)  with  the 
existence  of  oxygen. 

2.  The  combustion  releases  sulfur  dioxide  which  has  an 
odor  smell. 

3.  This  gas  is  bad  for  health  and  the  increasing  release  of 
sulfur  dioxide  in  air  because  of  the  fossil  coal  combustion 
and  other  industrial  activities  causes  serious  damages  to  the 

health  of  humans,  animals  and  plants. 

4.  Sulfur  dioxide  is  also  the  main  cause  of  acid  rains. 

(^j^  ^ 400)  ^  j^'  (ij^  u'  u^  .1 

.j^Vl 

0 j^  4jJ1  j  Jc.  (jJJl  (.iijjj^'  (j' jJ^V'  .2 
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(.] j^l  fjk  JjI jIaII  (j^iLlal  Алиь^Ь  jLja  jliJt  3 

ojjJa^  jljjJat  A^ljjk^JI  AJaj^VI  j  (^jji^VI  (jljJ^I  ^  ^ 

,LllljbiJlj  djljljjaJlj  jJiJI  A^jjja  (_^Jc. 

4_ijJajaaJl  jlJax^U  (^^juiUjJl  (_jjjjJI  Ljajl  SO2  >4- 

Q14:  How  occurs  Hydrogen  sulfide  in  nature 

1 .  the  bacterial  breakdown  of  the  organic  matters, 
underground  water  that  contains  sulfur  as  in  the  mineral 
water  wells  in ^^шшпшпТУ^^^ЙееИпКтеуеЬ  Province 
north  of  Iracf 

2.  From  the  biological  activity  of  some  kinds  of  baCteria  that 
rely  of  iron  and  manganese  as  part  of  their  food  sohrces. 

3.  H^drogen  sulfide  occurs  in  almost  all  the  natural  and 
petroleum  gases. 

4.  Natural  gas  contains  28%  of  hydrogen  sulfide  \ 

/  Ял^1  ^  jj^JjJ^I  .lUJ J^  dj иф  .  1 

tAjjjJaxll  ^l j^U  ^^jjj£JI  jU^VI  .2 
(jl^)xll  (JLojuj  (JjLlII  ^Li^  Д  Л\  ^Li^l  jLl 

Jjji-Lill J  Лл11зи  ^^^1  LjJj£LI  ^l Jji  (j^axL  jl J^l  JaLudjll  (j^  3 

^AjjlAiJl  Ia  j^L^aj  jj  ^  j^^ 

jjjjll j  AjjtJjJall  CjI jLiJl  ^  j^jjAi^l  .^^jj£  ^4 

c>  /^28  lsj^  .5 


Q15:  H^w  Hydrogen  Sulfide  (H2S)  prepared  in  the 
laboratoi^ 

\ 

The  device  is  based  dlrtheTeacHdiTtrTtfie  diluted  acids  sucfi 
as  sulfuric  acid  witfi  metal  sulfides  such  as  iron  sulfide  (II) 


FeS  +  HjSO^ 


H,S  Т  +  FeSO, 


.^^Jj£  ^  L^WnjJ^Jl  (jla^L^  (Jja  jlaLo^VI  (Jc-lij  3'$->^1 

(II)  ‘^‘^^1  A^jj^  (JlL  (j^LuLI 
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Q16:  How  hydrogen  sulfide  gas  is  detected 

When  hydrogen  Sulfide  gas  is  emitted  in  a  copper  sulfate 
solution,  a  black  deposit  of  copper  sulfide  is  observed 

H,S  +  CuSO, - ►  Н,  SO,  +  CuS  l 

2  4  2  4 

^  :nhj£  jlc.  jl  jxl  JIJC. 

JjjU^I  J^J^  jj»  J jjjjI  CJjjjI J 

Q17:  What  are  the  properties  of  sulfuric  acid? 

1 .  A  jtolorless  and  odorless  liquid 

2.  Its  density  is  1.84g  /mol 

3.  Oily  textures 

4.  Many  melt  in  water 

5.  Aqueous  solutions  of  sulfuric  acid  conductive  electrical 


\  current 

1 

jj '^ll  L  •*  <'  a .  ^ 

/  '■ 

A.ajl  jllj  jjill  ~  Jf:.  JjLu)  _  t  \ 

J Jjo/  ^I  Jfr  ^ ,  Л  t  Ajslii^  ,2 
f'j^'  J 

\  u'^J^'  J:^^  .4 

^°'l  .'J^^II  ul4^  ja  AhiUje  ,5 

Q18:  H(W  to  prepare  sulfuric  acid  synthetically  with 
chemical  fwmula  writing?  ^  ^ 

Answer:  Arrives  by  contactjnethQd^and^peording  to  the 
following  chemical  equations: 


s  + 

O2  — 

— ►  SO2 

2S02  + 

O2 

- ^  2SO3 

SO3  + 

H2SO4 

- ►  H2S2O7 

H2S2O7 

+  H2O  - 

- ►  2H2SO4 

Chemistry 
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Q19:  Why  is  sulfuric  acid  a  drying  agent? 

Because  it  has  a  strong  tendency  to  extract  water  molecules  from 
organic  compounds,  when  immersing  a  spoon  of  sugar  cane  in  a 
container  containing  concentrated  sulfuric  acid,  we  will  notice  the 
emergence  of  carbon  black  material  in  the  container  because  of 
roasting  sugar 


►  12C  +  IIH^O 


QxO:  what  are  the  Uses  of  Sulfuric  Acid  ] 

l-/lt  is  used  in  the  production  of  other  acids  such  as  nitric  and 
hydrochloric  acids  because  of  its  high  boiling  point. 


not  re^ct  with  it  because  of  its  high  ability  to  react  with  water. 


3- It  is  used  to  refine  crude  oil  and  remove  impurities.  / 

\ 

4- It  is  used  in  the  production  of  explosives  like  nitrgglycerin 


nitrates  and  cellulose  nitrates. 

5- It  is  used  as  a  cleaning  agent  tcrremove  fust  from  the  iron 
tools  before  being  painted  with  zinc. 

6- It  is  widely  used  in  the  production  of  batteries  (lead  storage 
batteries)  and  also  in  the  electrical  coating  because  of  its  high 
electrical  conductivity. 

7- It  is  used  in  the  production  of  chemical  fertilizers  such  as 
ammonium  sulfates  and  phosphate  fertilizers. 
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J  j-bLo^i  (Jlxi  jiaL<L^Vl  ^LIjI  ^  ^^Vujjj  -1 

^LgjLil^  ^lijjl  L-ij 


IjaU 


LgJJ-^  ^  lg,X^  Jc-lijj  V  Cul  jLiil  4-j^L^  ^  Jxiljt^  4  ^1л-у*ип1  _2 

^^L^I  Jc^lillll  Aj\l^,\l 

^L^I jjudll  ^l jlj  ^LiJl  Jaijll  jjj^il  ^^iujuU-3 

,  Jjl^Ludll  Lul  JJJ j  ^JjudK jJJ^I  Lul JJJ  (JIa  LuI  J^illAll  ^LjjI  ^  A^l^lklLojl  ^-4 

dj^Lla  (J^  AjAj^^I  lIjI  J^VI  (J^  IAjl^I  ЯЛ  jV  QjLiVi  (^loLt^  Д  ^1л-у*ии1  ^а1Ь-5 

^  j-^L^jll  ^j^  CljLjjLlaJ^  CljljjLlaLl  ^LIIjI  (jLlaJ  ^Ai-JjudJ-^ 

.aJLLI  a^Lj^I  a^jJI  c^bj^l  ^!Ш1  ^  Lj^ij 

/  SAajujVIj  ^ J^ J^'^^  ^Lbj^  (Jja  ^-JjLlj£il  SAajujVI  ^LjjI  A^Ia^UjujI  ^aIb-7 

^A^Liju^jill 

Q21:  Defined  Sulfates 

Siilfates  are  sulfuric  acid  salts,  which  are  derived  from  the 
reaction  of  sulfuric  acid  with  the  metals  or  with  their  oxides, 
hydroxides  or  carbonates 


^Js-lij  AijjbUll  c^Ljj^)j£il  ^^LI  cjiljj^^j£il 

^l  l^l jjjjo^^^ ^l  Ub  jJjoil^l  ^l  ^jLxJI 


ZnO  +  H2SO4  ^  ZnS04  +  H2O 
Zn(OH)2  +  H2S04->ZnS04  +  2H2O 
ZnCOs  +  H2SO4  ZnS04+  CO2+  H2O 
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Q23:  How  is  sulfate  ion  detected? 

Sulfate  ions  can  be  identified  in  their  aqueous  solutions  by  adding 
the  solution  which  contains  barium  ions  such  as  barium  chloride. 
The  result  is  a  white  precipitation  of  barium  sulfate 

ВаСЬ +804-2  ^  BaS04  +  2Cl- 
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Group  Seven 
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Chapter  IX 
Group  Seven 


Ql:  what  are  the  general  properties  of  Group  Seven 
(Halogens) 

1-All  elements  of  this  group  has  seven  electrons  in  the  outer  shell 
and  tend  to  gain  one  electron  during  reactions  to  fill  its  outer  shelL 


Electron  gaining  diffefs  graduallylrom  Pluprine  to  lodine. 


2-Halogens  are  found  in  normal  temperatures  ih  various  physical 
forms,  fluorine  F2  and  chlorine  CI2  are  gases,  as  for  bfpmine  Br^ 


is  a  liquid,  iodine  I2  is  a  solid. 


3-Halbgens  are  colorful  substances  because  they  absorb  some  of 
the^/isible  rays.  \ 


4^Boiling  and  melting  points  for  halogens  increase  with  the 
increase  in  atomic  number.  / 


L  1 


Q2:  Where  is  Existence  of  Chlorine? 

Chlorine  is  not  found  freely  in  nature  due  to  high  chemical 
reactivity  and  readily  interaction  with  other  elements  to  form 
many  of  the  chlorine  compounds.  Sodium  chloride  NaCl  (table 
salt)  is  the  most  common  chlorine  compound  found  in  nature. 
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Q3:  How  to  Preparation  of  Chlorine  in  the  Laboratory 

by  oxidizing  manganese  oxide 

4HC1  +  Mn02  ^  МпСЬ  +  2H2O+  СЬТ 

The  resulting  gas  is  refined  from  HCl  and  water  by  passing  it 
through  bottles  containing  water  and  sulfuric  acid  cohsecutivel) 
It  is  observed  that  manganese  oxide  does  not  act  as  a  se^ondary 
element  but  it  is  consumed  after  the  reaction  as  an  oxidiiing 
el  ht. 


tnnOViSl  оГ 


fcmohr*#  оГ 

UTHCr 
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Q4:  How  to  Preparation  of  Chlorine  in  industrially 

Chlorine  is  prepared  industrially  through  electrolysis  of  sodium 
chloride  in  water  or  fusible  sodium  chloride  in  the  electrolytic 
cell 

Electric  current 

2NaCl  - ►  2Na  +  CI2 

jjJ^Vt  ^ (Jjlilt  ^ jjJjj^jalt  JjjjK  jS 

Q5:  what  are  the  Properties  of  Chlorine? 

1-  Yellowish  green  color. 

2-  Gas  is  collected  by  discharging  air  above,  which  indi^ates 
that  chlorine  is  heavier  than  air. 

\ 

3-  Mild  tendency  to  dissolve  in  water  under  normal  temperathfe. 

4-  Suffocating  odor,  it  attacks  mucous  membranes  of  the  nose, 
throat,  and  when  inhaled  in  large  quantities,  it  causes  death.  I 

5-  Reacts  with  highly  active  metals  like  heated  sodium  forming 
Sodium  Chloride,  an  ionic  compound 

2Na+Cl2  2NaCl 

6- Chl6rine  gas  reacts  strongly  with  non-metals  like 
phosphbrous,  forming  phosphorous  chlorides  which  are  j6ovalent 
compounds: 

2Р  +  ЗС12^2РС1з 

phosphorus  tri  chloride  ^ 


2P  +  5Cl2^  2PCI5 


phosphorus  penta  chloride 

7-Chlorine  gas  reacts  with  hydrogen  to  form  hydrogen  chloride. 

Нг  +  СЬ^  2HC1 


Hydrochloric  gas 
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jjJa^)  jjl-1 

(Jaji  jji^t  ji  (J^  bj-a  t(_gic.Vl  (_gil  C'lj^l  l3:3J^  jliJl  ^  -2 

.«■Ij^l 

.AjJIslII  Sjl jaJl  Jj^jJ  c.Lall  jLjill  (J^  —  3 

jjullLuiJ  La^jc>j  (djaLaJlj  (— ajbO  4^JaLau<Jl  AjjuacVl  c J'aM  -v  4jaJlj  -4- 

.(Jj J.L1  ( .  Ц-jli  (djJ^  ("'jX  1 

^  ~ jj  J  ■  Ajjj1£  (Jj^ujj  Aj^Lui  ~ Jj  JJ^  ^jLtJl  jJajbjj  j.jLeuall  (Jc-lijJ-5 

cHJ:3'  J^J 

AjjjI^  (Jj^jbjjj  t  jjSjuijill  Jjja  j.jLtjall  J^  ^j*  SjSj  (Jc.lijj  jjl^l  jlc.-^ 

'AjjO&Luj  (jllL^jja  (_^jlllj  jjijuijill 

<1jL».a11  ^  L»£  t  j^ jj-^1  ^Jjji^  Jj^-^  JJ*^'  (^  cJc-liL  JJ^'  j^-7 

\  "  -Я^ИЛ! 

l 

Q6:  what  are  the  uses  of  Chlorine  gas 

1- /  Used  to  sterilize  drinking  water  and  swimming  pools. 

2- \Chlorine  compounds  are  used  in  the  preparation  of  some 
medical  drugs. 

3-  Chlorine  gas  is  used  in  the  combination  of  many  indu^trial 
organic  Splvents  like  chloroform  CHCI3,  methyl  dichloiide 
CH3CI2  ahd  carbon  tetrachloride  CCI4 

4-  Chlorine  is  used  ii^bleaching  and  sterilization  of  tissues  of 
vegetable  colors. 


H2O 

Water 


+  CI2 

Chlorine 


2HC1  +  [  O  ] 

Hydrochloric  acid  Oxygen  Atom 


5-  Chlorine  is  used  to  bleach  the  colors  of  clothes,  especially 
cotton  clothes. 
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6-  Passing  chlorine  gas  through  the  dry  calcium  hydroxide 
Са(ОН)2  leads  to  the  formation  of  a  white  powder  of  calcium 
hypochlorite  Ca(OCl)2  which  is  the  active  substance  for  the 
bleaching  powder  used  for  bleaching  and  purification. 

A  UjjII  dlLeL^j  - 1 

jUjiall  j^lidl  (J^axJ  ^  dlL^jja  ^ЛаЛии  -2 

(JLa  A^LL^II  AjjjJaxll  dlL^Adl  jja  Jj^xll  jje  Ai^jJ  jjl^l  j  _  j 

^JJJ^  JJ  CH3CI2  сЗД}^'  ^JJjl^  ‘  CHCI3  f  JJ^JJjl^' 

CCI4 

^  jLjaiJl  (jl^l  (J^  A-^uudjVI  (^^\\\  -4 

^<_iila^|  ^jjdj^L^I  ^jjdj^Lill  (jl^l  (jjjiil  jjl£ll  ^ji^**ujjj  -5 

Л  Ca  (ОН)2  <— sLiJI  ^ j^l£ll  JJ>^  J^iLi.  2)-a  jjl^'  jl^  JJJ^  -6 

oJLaII  Jfixj  (^4ll j  Ca  (OCl)2  f  J:}^l^l  “^jjl^ J^  (>*  ОЦ}^'  L3j^4>a  jJj^ 

4  \i\\\\ j  j j\l  4  Л^п.  ^A^JLaboll  J jll  ^j^uoLxdl  Я1Ь^А1| 

Q7:  Defined  atomic  oxygen  )  I 

Aitomic  oxygen:  A  highly  active  substance  which  removes 
vegetable  colors  (bleach  them),  killing  germ  sand  sterilize.  СЬ 
react  with  water  to  produce  oxygen  in  its  atomic  state. 

Laa  (  (LgjJaJ^)  4_jjljjll  (jl jlVI  ^l  j)  Lg-l^  lWCj  4_jIJl11  ^Jajujj  ojLa  (^j^l  (jja_ui£jVI 
■jjilLa.  (jj-s  ui^Vl  ^Lijy  5-Lall  ^  (Jc-Lsjj  (jj^  .LS^J^J^^  ci-ojH  cJl^  (_gJl  L5>^j:} 

.^J^' 

Q8:  Why  chlorine  i^ootusedjn^jalaces^o/wool  and  natural 
silk 

Because  chlorine  is  damaged 

^_gjtjjall  jJj^l j  i__S jx^ll  (jljll  J‘^0  jjl£ll  ~Л-ч.З.  j  I jLal 

Lib.  jjKii 
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QIO:  How  to  Preparation  of  Hydrogen  Chloride  Gas  in  the 
Laboratory 

HCl  gas  can  be  prepared  in  the  laboratory  by  the  reaction  of 
concentrated  sulfuric  acid  with  sodium  chloride 


*  NaHS04  +  HCI  t 


NaCI  +  H2SO4 


Sodium  Chloride  Conc.  Sulfuric  Acid 


Sodium  bisulfate  Hydrocloric  acid 


IICI  2*as  hydrochloric  acid 


Qll:  Explain  the  hydrogen  chloride  gas  preparation  / 
experiment  in  detail  / 

1.  An  appropriate  amount  of  approximately/^(10mg)  of  pure 


sodium  chloride  is\  ass  flask 


2.  The  cover  of  the  flask  has  two  tubes,  one  goes  down  to  the 
bottom  of  the  flask  and  the  other  goes  to  a  glass  bottle. 

3.  Concentrated  sulfuric  acid  is  put  in  the  glass  bottle  and  the 
connecting  tube  goes  down  the  acid. 

4.  Another  connecting  tube  connects  the  glass  bottle  with  a  dry 
gas  collecting  bottle. 
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5.  Concentrated  sulfuric  acid  is  added  to  the  flask  through  the 
tube  as  to  cover  the  salt. 

6.  Heating  the  flask  slowly  causes  a  reaction  that  releases 
hydrogen  chloride  gas. 

7.  Several  gas  bottles  are  collected  and  then  sealed  with  glass 
covers  in  order  for  the  properties  of  the  gas  to  be  studied. 


Q12^^hat  are  the  most  important  properties  of  hydro^n 
chloride?  j 

1  -It  is  a  yolorless  gas  of  suffocating  odor.  / 


2-It  is  heavier^than  air  and  can  be  collectedxby  removing  air 
upward. 


3- The  aqueous  solution  of  hydrogen  chloride  is  acidic  in  effect 
and  it  is  called  “Hydrochloric  Acid”.  It  changes  the  blue  color  of 
litmus  paper  into  red. 

4- It  highly  soluble  in  water 

5-  Hydrochloric  acid  reacts  with  iron  fillings  to  form  iron  chloride 
(II)  and  release  gas  hydrogen 
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Ғе  +  2НС1  ^ҒеСЬ  +  НгТ 

6-  It  is  nonflammable  and  does  not  instigate  combustion 

+JJ^  ^  U 

i  аМ  -V  AajIj  jj  (jjill  J^-1 

•cs^'  cs^)  ^'j^'  j]  (JtJJ^  lP-  U^J  <^'j€^'  СУ^  сКз'-2 

CS-^J  (^' ji'  t^gUaxU.  +jji^  t>  -  3 

,jAs}i\  jjiit  j^Aiiiit  jUc.  4i jj  jjjVi  jjiii  jjUj  /'tdjjji^jj-ij^i 

^.Laii  A^j^j  jUjLii  (jjii  Aj)  -  4 

(II)  +jji^  Jj^^  o-it  jj  ^  i^JJJ^ JJ'^'  U^bi.  Jc-lijj  -5 

>T^jj+^'  j'^  ti^^jj 
jixijjVi  Jc.  .ic-Ujjj  Vj  Jixjjjjju  (jjii  j^  Aj\  _5 

|I13:  Explain  an  experiment  showing  that  hydrogen  chloride 

ghs  is  very  soluble  in  water  / 

1.  A  gas  bottle  is  sealed  with  a  rubber  cover  with  two  holes,  a 
'dropper  full  of  water  goes  through  one  of  the  holes  and  a  gldss 
tube  goes  through  the  other  hole  to  the  bottom  of  the  gas  bottle. 

2.  The  outer  end  of  the  tube  is  put 
a  water-full  bowel  with  little 
orange  methylene. 

3.  Ву  squeezing  the  dropper,  the 
water  gushes  into  the  bottle 
through  the  bottom  reaching 
glass  tube  as  a  red  fountain 
because  of  the  gas  dissolutloir 
in  the  water  of  the  dropper. 

4.  This  disturbs  the  pressure 
inside  the  gas  bottle,  which  is  a 
clear  indication  of  the  high 
solubility  of  gas  in  water. 

«^uui  ^  jUjLii  jjii  j^jjjj^i  AijjK  jic.  ji  j^  ajj^  ^  J.U 
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HCl  gas  is  dissolved  in  water 


dry  HCl 


Ш 


(A) 


(В) 


(C) 
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Q14:  How  to  Test  of  Hydrochloric  Acid  , 

\ 

A  glass  tube  is  put  in  the  solution  of  ammonia.  The  glass  tube  is 
then  taken  out  and  put  again  close  to  a  bottle  of  hydfpgen 


a'  result  of  the  direct  union  of  gas  hydrogen  chloride  wjth 
ammonia  releasing  from  ammonia  solution: 


NH3  +  HCl  ^  NH4CI 


Ammonia  Hydrochloric  acid  Ammonia  chloride 


Q15:  define  Chlorides 

Chlorides  are  salts  of  hydrochloric  acid.  They  are  formed  when 
a  metal  or  root  such  as  ammonia  replaces  the  hydrogen  in  the  acid 

Mg  +  2HC1  ^  MgCb  +  H2 
NH4OH  +  HCl  ^  NH4CI  +  H2O 
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•  All  chlorides  are  soluble  in  water  except  for  silver  chloride 
(AgCl)  and  mercurv  (Ш  chloride  (HgCb)  .Lead  chloride  is 
soluble  only  in  hot  water.  It  does  not  dissolve  in  cold  water. 

^  JjjjK  «lUiiluilj  «iLdl  ^  jbjiil  Aijli  dlljJjji^l 

^uii  ^  jbjiii  cjjii  jii  .(HgCL)  ^jjji^  (ll)  сз^ j^'  ^jjji^ j 

^.Lail  ‘t'J^  J^J  ‘  j^Laiil 


Q16:  How  to  Test  of  Chlorides 

The  process  involves  adding  silver  nitrate  to  its  solutions  such 
as  NaCl  solution  and  hydrochloric  solution.  A  white  deposit  of 
soluble  silver  chloride  is  formed  in  the  ammonia  solution 

AgNOs  +  NaCl  ^  AgCl  +  NaNOs  ' 

\  AgNOs  +  HCl  ^  AgCl  +  HNO3  i 


^ Ajjj1£  (J jl^^  CIjI  jlij  AiLjJal  ^LiIaxII  (jAjJaJJ 
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